WO 2011/ 033095PCT/ EP2010/ 063751 METHOD FOR | DENTI FYI NG WHETHER A PATI ENT
W LL BE RESPONDER OR NOT TO | MMUNOTHERAPY MATERI AL SUBM TTED ON A COVPACT
DI SC woppliveass hereby reference the material of tireTEPopa®t37di SC
containing the files naned: "VR63933P _pe.txt" created on 6 Cct 2009 (file
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Cct 2009, tperdBeNef toMfrrwhiehwisraeh 3l PRETHAT fiM sf {:b8komRf of WRrCASPACct

di scs (i ncl uwdivhgreitrbi cates) are referenced in the present paragraph.

To utilize the pe data on these disks, inport the VR63933P_pe.txt ASC I
file into an R session by typing in the followi ng coommands in a R session:
pe <- read.tabl e("VR63933P_pe.txt ") pe <- unstack(pe) To utilize the
rq data on these di SK4ATERpPEr SUBMITVREBOBI® C@MPACTASISC file into an R

session by typing.in the foll ow commands in a R session: rq <. .
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squanous-cel | carci noma, adenocarci noma, and |arge-cell carcinona and
accounts for around 80% of | RCRNS - \S hard to cure and
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inefficient use of resources and, even worse, can be danagi ng to the

pati ent because, as discussed already,1nany cancer treatnents have
significant side effects, such as severe i munosuppression, enesis and/or
alopecia. It is thought that in a nunber of cases patients receive
treatnment, when it is not necessary or when it will not be WO

2011/ 033095PCT/ EP2010/ 063751 effecti ve. A new generation of cancer
treatments based on antigens, peptides, DNA and the |like is currently under
i nvestigation by a nunber of groups. The strategy behind many of these

Y v o o o o v o, o, M



WD 2006/ 103442 descri bes gene expression profiles expressed in a subset of
estrogen receptor (ER) positive tunours, which act, as a predictive

si gnat ur ewbaniwmss@ense to certain hornone therapi es suckcazpe@nomsi7ten and
al so certain chenot herapi es. WD 2006/ 093507 describes a gene profile
useful for characterising a patient with colorectal cancer as having a good
prognosis or a bad prognosis, wherein patients with a good prognosis are
sui tabl e for chenot herapy. WO 2006/ 092610 descri bes a nmethod for
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In a further enbodi nent, the present iavent i on provi des a nethod for

characterising a pati ent as a responder or non-responder to therapy

conprising analysing, in a patient-derived sanple, a gene product

recogni sed by one or nore of the probe sets listed in Table 1, the target

sequences of which are shown in Table 3, wherein the characterisation step

is perforned by reference or conparison to a standard or a training set or

u5| ng an al gorithm V\/nose paraneters were obt ai ned from a standard or
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I n one aspect the invention provides one or nore probes for identifying
gene products, for exanple nmRNA or cDNA, of one or nore genes of Table 1 or
of the gewe prwds@ss of the genes listed in Table I. PCT/BPR010/63786 pect
the invention provides use of PCR (or other known techni ques) for
identification of differential expression (such as upregul ation) of one or
nore of the gene products of Table 1, or of the gene products of the gene
profiles as described herein. In a further enbodi nent, the present

i nvent i@ Qpvides a method of treating a WO 2011/033095PCT/ EP2010/ 063751
patlent cﬁaracterised as a responder to therapy, conprising adm nistering a
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di agnostic kit as described herein. BRI EF DESCRI PT| ON OF THE DRA
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Figure 14/ 21 shows distribution of risk score anong pl acebo (I eft-hand
panel ) and vaccine arm (right-hand panel) in 129 NSCLC sanpl es using the 23
genes listed in Table 6 neasured by PCR using LOOCV classification. C osed
di anonds = rel apse ; open di anonds = non-rel apse. Fi gure 15/ 21 shows
the clinical outcome based on classification using the 23 genes by QPCR in
the classifier as listed in Table 6 (not | eave one out). Heavy solid line =
NAGE |nnunotherapy, GS+. Fbavy dotted I|ne = NAGE |nnunotherapy, GS-. Light
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Sequence ldentifiers and Tables: The foll ow ng sequence identifiers are
included in the sequence listing: SEQ ID NO 1-100 - Probe set target
sequenceswehomms3s®sTabl e 3 SEQ ID NO 101 - Protein D - piliy@&R2048/063751 on
protein SEQ ID NO 102-106 - CpG ol i gonucl eoti de sequences SEQ | D NG 107-
113- MACE peptide sequences Table 1: 100 PS and correspondi ng gene |ist.
Tabl e 1A: 100 PS selected using all sanples and the tines selected in LOOCV
Tabl e 2: Subset of 27 PS and 21 genes from Table 1. WO

T e R e o

cl assi fireor &rtigems aecodgraddcebybcytdlytic Iuympbabges /mmupRlogérat Reviewsel 4 Q2f-

Tabl e §; ard devj.ati qns. ( and PC1 ¢ icients for 22.genes
T osei £0r 805, JoRBIR ISl iRk, lial Fon Ne i 184 0h eSSt
NSCLC MAGE itblethsBareMpaiin a8 Rlagdadseaieditumasrs Sd) and PCL coefficients for
23 genes classifier features in NSCLC. Table 9: Suitable subset of 22 genes

in NSCLC A langgyaoynt ofywan has amﬂan@éweeaenbﬁ@e@éa)asaﬁairp@f ¢agnesiEi ent s
for 22 i+f ; Sl N AP ; L AS BT i on
bor 1 o B ErRgRbAS T dffect PAULAES oo AR to ideniflthlote Katiehlelihb o Bl

Tabl e Tequi@ agdidri traginment peedausaaiiey bavé i viskuell Mptagissisesscureandsy oQ- PCR

in NS ) . Table 13: Cassification performance of i ndividual

genesc:‘?g%%r%g%éﬁg’{/tﬁﬁ UpSR S ay in nel anona sanpl es DETAI LED DESCRI PTI ON OF

THE | NVENTI @QrOPp@at/¢24836 (@ditifiBs oddrisin gene Aorkysibs $ighdtoreedven several

pre-treatnent tunour tissue féé%m a;[i ents havi ngitmal i gnant mel angna
H@Fﬂl

f ol | oWCRECSRINEiREATWRYSs BEhEdH, e eeeqnests ekfeiraligengrd wepgitivity to
differ bah i ] t I i o to

t her apﬁr?gé%%ng%r g??@ﬁatdgﬁpﬂgﬁeg%ﬁ\{v%@hgg% S‘Egﬂﬁ gg)tn|§b§ oélswéei‘réé I\ﬁg’g?%%f kely
to resE@n®3( bonanebpiancaiesin, The present inventors have di scovered a
gene profil I Lok f | | i f tient' nse
Uo thor apy. 05 205ah268{RE LS, & mbltiod bESIDAAM & adhehRIEb. BoRGRALC T e
expr essorddenffyingitied pdmaretuat @s sof thit fadropidte tespraesiecdrobd heeapy because the

Davi g a1 ablu 200 B2+ B4l Aua IS DneloZse0hh desgige methdds oFtisGRosiRg g °
20111 O33ASSRIELETEARAIARTEal RIbIRSIch G2 gorRaor response Lo therapy. In

one enbodi nent of the invention e term"gene profile"” refers to the genes

listed i n TS 2006/623425%elate tethei identdicatior agenies ahcentaipl gene eupression
descri - i in, a 'favorable response' (or
'favorgg?fg&gpﬁrﬁ]ecvgpc?é%é@r?@g%apgéﬁf or exanple, an anticancer treatnent
refers to aVwOa0dgV 1xd448r dgstyibes aleneespoession bedfiles exgreoged red fipsehose
skilled {n the art as%gdi cating a decreased rate of tupgr growth, conpared
to tumSPTEITIMACERAL (ebul ROV AURPHTS: afNISH ¢ &5tn &ASe 2t P@Eﬁ‘éﬁt Sighatfie hsence
of any rédRMsBEAS - chrthiAv HRloReClthéiaprls rRRAOREE thAokeh aBkd MaYsd Nedrisile a

| esseni ng of synptons experienced by the subject, an increase in the

expect eaemothardpiesed survival tinme, a decreased rate of tunor grow h,
cessation o - i ' e or
e of et LD ATREIGHIBNY LekShiRy £ 0Bhe BRTHY LatRRlR R ierhind 8 pRUERALE
(each aslocestplacadet as thasingvdn godd woagndsiscarua bad prdgnosiss evieeeiofpatieetsapyh  or
in response, to an .al ternfﬂtbi- fhebamﬁl n the case of adjuvant cancer
therapﬁg%?df%{\(?g?%%?@r%?li“ lor e apﬁéy i ncl ude an absence or rel apse or
delay in relp@s20061082610 IdBSEMRARE al MethStP #§€ nfon@Bring rmitsabmial PRogésdidh er val
tinme. "Differential expression” in the context of the present

i nvent icgpedreardiffengatiglehdressiqrpot egjiaiagenes @nddvayet Blires der {)hﬁ AP iSon to
its nor gﬁ|cuamf5@pj v ALAHINToLal nethods for calculating differential
expresgi on of genes are discussed el sewhere herein. In sone aspects,
t he i nventi §¥OpR0R5/043820 gleserilpesofan ésdaied céetr at trearksi rggnas pliat enay ase a
responder ,or n-responder to.ther in which.the profile conprise

i 1 For ST Gfe By PLERROREC ey iBob BhanGedibefy th2p cBe ROt igfab RN pERT, he
prof i | evHiemigrdrs@dBaecestos kivbse athititee, gomess géfingsd in Table 1. A profile may
be indicative of a responder or non-responder. In one enbodi nent, the gene

profiles described herein are indicative of responders. The gene
sequences recogni sed or targeted by t e probe sets of Table 1 are listed in
Tabl e 3. By "genes of Table 1" is neant the genes listed under "Gene

nane" in Table 1, 2, 5, 7 or 9. By "gene product” is neant any product of
transcription or translation of the genes, whether produced by natural or
artificial means. In one enbodi ment of the invention, the genes referred to
herein are those listed



WO 2011/ 033095PCT/ EP2010/ 063751 in Table 1, 2, 5, 7 or 9 as defined in the

columm indicating "Gene nane". |In another enbodinent, the genes referred to
her ei n arwogen@s3dose product of which are capabl e of beipog/prPeci0ogsi7sed by
the probe sets listed in Table 1. Whi | st not wishing to be bound by

theory it is hypothesised that the gene signature identified in Table 1 is
in fact indicative of an immune/inflanmmtory, such as a T cell
infiltration/activation response in the patients who are desi ghated as
responders, for exanple, the signature may represent a T-cell activation
mar ker. The signature may al so represent Thl markers includi ng nenbers of
interferon Mcﬂomayy\gehel‘prbﬁalmg has baewmghowhdoibeda pomanfubteahelduentediratiet

pat | ot EUROGoA T FEGRTS, HD (heegagd0 S HIFERE O dncaieeoa e redhiin of 1 i on

of the disl@é@éoté'g%rr@@ys Toh%rnyll%efa?jedﬁéllmgr@nlﬂam EAtnUBheT éfelﬁﬁgelsbéﬂ@ dlipicadi d
i nmunot her apy Thus the signatures of the present invention do not

gener altlig}s f%@ d%"r@ﬁ“}’rﬁ'ﬁ IREPGTegR ﬁ@s\’aﬂﬁ'et@l ﬁ*ieclaﬂolf'kﬁsag@ weditedarebsrd#ed Willynosi s
and/ or S
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R2.9 annotation Gene synbol according to Affynetrix annotation 1.1 AFFX-
HUM SGF3A/ MB7935 MB at STAT1 STAT1 1.2 1555852 at PSMB9 NA 1.3 1562031 _at
JAK2 JAK2Wd.241128309%4_s_at | TGA3 | TGA3 1.5 202659 at PSMBE@/HP2MBLE3751 6
203915 _at CXCL9 CXCL9 1.7 204070_at RARRES3

between a responder patient and a non-responder patient to MAGE-A3 ASCI or any
immunotherapeutic approach, wherein the profile comprises one or more genes
selected from the genes listed in Table 1.

In one embodiment there is provided a gene profile as described herein, wherein
the genes are genes recognised by the probe sets listed in Table 1.

In a further aspect a profile comprises or consists of all the genes listed in Table
1 or comprises or consists of all the genes recognised or targeted by the probe sets
listed in Table 1.

In one aspect the invention provides a microarray comprising polynucleotide
probes complementary and hybridisable to a sequence of the gene product of at least
one gene selected from the genes listed in Table 1, in which polynucleotide probes or
probe sets complementary and hybridisable to the genes of Table 1 constitute at least
50% of the probes or probe sets on said microarray.

In one aspect the invention provides a microarray comprising polynucleotide
probes complementary and hybridisable to a sequence of the gene product of at least
one gene selected from the genes listed in Table 1.

In one aspect the invention provides a solid surface to which are linked to a
plurality of detection agents of at least 63 of the genes listed in Table 1, which detection
agents are capable of detecting the expression of the genes or polypeptides encoded
by the genes.

In one aspect the invention provides a diagnostic kit comprising means for
detecting the expression of the one or more of the genes listed in Table 1 or of the gene
products of the genes listed in Table 1. The expression may be detected by means of
probes hybridising with mRNA or cDNA gene products.

In one aspect the invention provides one or more probes for identifying gene
products, for example mRNA or cDNA, of one or more genes of Table 1 or of the gene
products of the genes listed in Table 1.

In one aspect the invention provides use of PCR (or other known techniques) for
identification of differential expression (such as upregulation) of one or more of the gene
products of Table 1, or of the gene products of the gene profiles as described herein.

In a further embodiment, the present invention provides a method of treating a
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RARRES3 1.8 204116_at |L2RG I L2RG 1.9 204533_at CXCL10 CXCL10 .10 205758_at
CDBA CDBA .11 205890_s_at UBD GABBR1 /// UBD .12 207651_at GPR171 GPR171
.13 20779%020at03098D1 KLRD1 . 14 208729_x_at HLA-B HLA- BectrEP260i8885s5at LCP1
LCP1 .16

patient characterised as a responder to therapy, comprising administering a therapy,
vaccine or immunogenic composition as described herein to the patient.

In a further embodiment, the present invention provides a method of treating a
patient characterised as a non-responder to a therapy according to methods described
herein or use of a diagnostic kit as described herein, comprising administering an
alternative therapy or a combination of therapies, for example chemotherapy and/or
radiotherapy may be used instead of or in addition to a vaccine or immunogenic
composition as described herein.

In a further embodiment, the present invention provides use of a composition
comprising a tumour associated antigen in the preparation of a medicament for the
treatment of patients characterised as responders according to methods described
herein, use of a microarray as described herein, use of a gene profile as described

herein or use of a diagnostic kit as described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1/21 shows the scheme for the Leave One Out Cross Validation
(LOOCV).

Figure 2/21 shows the results of the LOOCV selecting the best 100 PS for
classification in each loop. Open circles = non-responder, AS02B arm. Closed circles =
responder, AS02B arm. Open triangle = non-responder, AS15 arm. Closed triangle =
responder, AS15 arm.

Figure 3/21 shows the number of times that a probe set (PS) was within the 100
top s2n (signal to noise) in each LOOCV (PS number on the X axis).

Figure 4/21 shows the Kaplan-Meier curves (KM) for Overall Survival by adjuvant
with all patients in the Phase Il melanoma trial. Solid line = AS15 arm. Dotted line =
AS02B arm.

Figure 5/21 shows the KM for Overall Survival by gene signature based on
LOOCYV classification. Solid line = gene signature positive (GS+); dotted line = gene
signature negative (GS-).

Figure 6/21 shows Overall Survival Kaplan-Meier curves by adjuvant and gene

signature based on LOOCYV classification. Heavy solid line = AS15 arm, GS+. Heavy
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208894 at HLA- DRA HLA-DRA .17 209606 _at CYTIP CYTIP .18 210915 x _at |L23A
TRBC1 .19 210972 _x_at TRA@TRA@/// TRAC /// TRAJ17 /// TRAV20 1.20
210982_s wb 2biiAsB®A HLA- DRA 1.21 211144 x_at TARP TARP pCh/EPRGOA6cIISR2
211339 _s_at ITK I TK WD 2011/ 033095PCT/ EP2010/ 063751 Affy I D Gene synbol
according to

dotted line = AS15 arm, GS-. Light solid line = AS02B arm, GS +. Light dotted line =
AS02B arm, GS-.

Figure 7/21 shows classification of samples using the 100 PS (not leave one
out). Open circles = non-responder, AS02B arm. Closed circles = responder, AS02B
arm. Open triangle = non-responder, AS15 arm. Closed triangle = responder, AS15
arm.

Figure 8/21 shows leave one out classification of corresponding samples using
the 22 genes measured by PCR specified in Table 5. Open circles = non-responder,
AS02B arm. Closed circles = responder, AS02B arm. Open triangle = non-responder,
AS15 arm. Closed triangle = responder, AS15 arm.

Figure 9/21 shows classification of samples using the 22 genes specified in
Table 5 (not leave one out). Open circles = non-responder, AS02B arm. Closed circles
= responder, AS02B arm. Open triangle = non-responder, AS15 arm. Closed triangle =
responder, AS15 arm.

Figure 10/21 shows the NSCLC Phase Il trial design.

Figure 11/21 shows the KM curve for Disease-Free Interval for the NSCLC trial.
Solid line with circles = MAGE-A3; dashed line with squares = placebo.

Figure 12/21 shows the Cox-SPCA methodology used in the examples of this
application

Figure 13/21 shows survival curves by gene profile based on the LOOCV
classification with median as cut-off using the 23 genes listed in Table 6 measured by
PCR. Heavy solid line = MAGE immunotherapy, GS+. Heavy dotted line = MAGE
immunotherapy, GS-. Light solid line = placebo, GS +. Light dotted line = placebo, GS-.

Figure 14/21 shows distribution of risk score among placebo (left-hand panel)
and vaccine arm (right-hand panel) in 129 NSCLC samples using the 23 genes listed in
Table 6 measured by PCR using LOOCYV classification. Closed diamonds = relapse ;
open diamonds = non-relapse.

Figure 15/21 shows the clinical outcome based on classification using the 23
genes by Q-PCR in the classifier as listed in Table 6 (not leave one out). Heavy solid
line = MAGE immunotherapy, GS+. Heavy dotted line = MAGE immunotherapy, GS-.
Light solid line = placebo, GS +. Light dotted line = placebo, GS-.

9



R2.9 annotation Gene synbol according to Affynetrix annotation 1.23
211796_s_at | L23A TRBCl /// TRBC2 1.24 211911 x_at HLA-B HLA-B 1.25
212671 s wb 2bll1/v3B¥98l H LA-DQAL /// HLA-DQA2 1.26 213793psTatr2¢i0EdR31 HOVERL
1.27 215806 _x_at TRGC2 TARP /// TRGC2 1.28 216920 s _at TARP TARP /// TRGC2
1.29 217436 x _at HLA-A HLA-A/// HLA-A29.1 /// HA-B/// HLA-G/// HLA-H
/11 HLA-J

Figure 16/21 shows the risk score among placebo (left-hand panel) and vaccine
arm (right-hand panel) based on the classification using the 23 genes by Q-PCR in the
classifier as listed in Table 6 (not leave one out). Closed diamonds = relapse ; open
diamonds = non-relapse.

Figure 17/21 shows survival curves by gene profile based on the LOOCV
classification with median as cut-off in 129 NSCLC samples using the 22 genes listed in
Table 5. Heavy solid line = MAGE immunotherapy, GS+. Heavy dotted line = MAGE
immunotherapy, GS-. Light solid line = placebo, GS +. Light dotted line = placebo, GS-.

Figure 18/21 shows distribution of risk score among placebo (left-hand panel)
and vaccine arm (right-hand panel) in 129 NSCLC samples using the 22 genes listed in
Table 5 using LOOCYV classification. Closed diamonds = relapse ; open diamonds =
non-relapse.

Figure 19/21 shows the clinical outcome based on the classification using the 22
genes by Q-PCR in the classifier as listed in Table 5 (not leave one out). Heavy solid
line = MAGE immunotherapy, GS+. Heavy dotted line = MAGE immunotherapy, GS-.
Light solid line = placebo, GS +. Light dotted line = placebo, GS-.

Figure 20/21 shows the risk score based on the classification using the 22 genes
by Q-PCR in the classifier as listed in Table 5 (not leave one out). Closed diamonds =
relapse ; open diamonds = non-relapse.

Figure 21/21 shows the protein D 1/3 - MAGE3 — HIS protein.

Sequence ldentifiers and Tables:

The following sequence identifiers are included in the sequence listing:
SEQ ID NO: 1-100 — Probe set target sequences shown in Table 3
SEQ ID NO: 101 — Protein D — MAGE-AS fusion protein

SEQ ID NO: 102-106 — CpG oligonucleotide sequences

SEQ ID NO:107- 113 — MAGE peptide sequences

Table 1: 100 PS and corresponding gene list.
Table 1A: 100 PS selected using all samples and the times selected in LOOCV
Table 2: Subset of 27 PS and 21 genes from Table 1.
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1.30 217478_s_at H LA-DVA H LA-DVA 1.31 221875_x_at HLA-F HLA-F 1.32
222838_at SLAMF7 SLAMF7 1.33 223575_at KI AA1549 KI AA1549 1.34 225996_at
LONRF2 LGMBR8111033095228362_s_at FAMR6F FAMR6F 1. 36 22853pcairpeiiontiéR
Clorf162 1.37 229391_s_at FAM26F FAMR2G6F 1.38 229625_at

Table 3: 100 PS target sequences.

Table 4. Mean, Standard Deviations (Sd) and PC, Coefficients for the 100 PS
classifier features.

Table 5: Suitable subset of 22 genes in melanoma.

Table 6: Mean, Standard deviations (Sd) and PC1 coefficients for 22 genes
classifier features in melanoma.

Table 7: Suitable subset of 23 genes in NSCLC

Table 8: Mean, Standard deviations (Sd) and PC1 coefficients for 23 genes
classifier features in NSCLC.

Table 9: Suitable subset of 22 genes in NSCLC

Table 10: Mean, Standard deviations (Sd) and PC1 coefficients for 22 genes
classifier features in NSCLC.

Table 11: Classification performance of individual genes measured by Q-PCR in
melanoma samples

Table 12: Classification performance of individual genes measured by Q-PCR in
NSCLC samples

Table 13: Classification performance of individual genes measured by microarray

in melanoma samples

DETAILED DESCRIPTION OF THE INVENTION

Predictive Gene Profile

Analysis performed on pre-treatment tumour tissue from patients having
malignant melanoma, following surgical resection, identified that certain genes were
differentially expressed in patients that were more likely to respond to therapy
(responders), in comparison to those patients who were less likely to respond (non-
responders).

The present inventors have discovered a gene profile that is predictive of the
likelihood of a patient’s response to therapy.

By "gene profile" is intended a gene or a set of genes the expression of which
correlates with patient response to therapy because the gene or set of genes exhibit(s)

differential expression between patients having a favourable response to therapy and
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GBP5 GBP5 1.39 232375_at STAT1* NA 1.40 232481_s_at SLITRK6 SLI TRK6 1.41
235175_at GBP4 GBP4 1.42 235276_at EPSTI 1 EPSTI1 1.43 244393_x_at AKRLC2*

NA 1.44 156484Msa0at | TGAL | TGAL 1.45 1552613 s _at CDP¢26B2010DCHROE2 1. 46
204556 s at DzI P1 DZ | Pl

patients having a poor response to therapy. In one embodiment of the invention the
term “gene profile” refers to the genes listed in Table 1 or to any selection of the genes
of Table 1 which is described herein.

As used herein, a ‘favorable response’ (or ‘favorable clinical response’) to, for
example, an anticancer treatment refers to a biological or physical response that is
recognized by those skilled in the art as indicating a decreased rate of tumor growth,
compared to tumor growth that would occur with an alternate treatment or the absence
of any treatment. A favorable clinical response to therapy may include a lessening of
symptoms experienced by the subject, an increase in the expected or achieved survival
time, a decreased rate of tumor growth, cessation of tumor growth (stable disease),
regression in the number or mass of metastatic lesions, and/or regression of the overall
tumor mass (each as compared to that which would occur in the absence of therapy, or
in response to an alternate therapy). In the case of adjuvant cancer therapy, a favorable
clinical response may include an absence or relapse or delay in relapse rate or increase
in disease free survival time or interval time.

"Differential expression" in the context of the present invention means the gene is
up-regulated or down-regulated in comparison to its normal expression. Statistical
methods for calculating differential expression of genes are discussed elsewhere
herein.

In some aspects, the invention provides a gene profile for characterising a patient
as a responder or non-responder to therapy, in which the profile comprises differential
expression of at least one gene of Table 1, or in which the profile comprises or consists
of the genes listed in Table 1. A profile may be indicative of a responder or non-
responder. In one embodiment, the gene profiles described herein are indicative of
responders.

The gene sequences recognised or targeted by the probe sets of Table 1 are
listed in Table 3.

By “genes of Table 1”7 is meant the genes listed under “Gene name” in Table 1, 2,
5, 7 or 9. By “gene product” is meant any product of transcription or translation of the
genes, whether produced by natural or artificial means.

In one embodiment of the invention, the genes referred to herein are those listed
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1.47 204897_at PTG ER4 PTG ER4 1.48 206082_at HCP5 HCPS 1.49 211149 _at UTY
LOC100130224 /// UTY 1.50 214470 _at KLRB1 KLRB1 1.51 229543 _at FAMG6F
FAMR6F 1.w@2881032®s5at H 1 LS1 H I LS1 1.53 232234_at C2@onrfER4018l0682s1. 54
232311_at B2 M B2 M 1.55 236328_at

in Table 1, 2, 5, 7 or 9 as defined in the column indicating “Gene name”. In another
embodiment, the genes referred to herein are genes the product of which are capable of
being recognised by the probe sets listed in Table 1.

Whilst not wishing to be bound by theory it is hypothesised that the gene
signature identified in Table 1 is in fact indicative of an immune/inflammatory, such as a
T cell infiltration/activation response in the patients who are designated as responders,
for example, the signature may represent a T-cell activation marker. The signature may
also represent Th1 markers including members of interferon pathway which tend to
favour the induction of cell mediated immune responses. The presence of this response
is thought to assist the patient’'s body to fight the disease, such as cancer, after
administration of the immunotherapy thereby rendering a patient more responsive to
said immunotherapy.

Thus the signatures of the present invention do not generally focus on
markers/genes specifically associated with the diagnosis and/or prognosis of the
relevant disease, for example cancer such as oncogenes, but rather is predictive of
whether the patient will respond to an appropriate immunotherapy, such as cancer
immunotherapy.

The gene profile identified herein is thought to be indicative of the
microenvironment of the tumor. At least in this aspect the correct microenvironment of
the tumor seems to be key to whether the patient responds to appropriate cancer
immunotherapy.

The biology of the signature is relevant to the ASCI mode of action since it
contains genes that suggest the presence of a specific tumor microenvironment
(chemokines) that favor presence of immune effector cells in the tumor of responder
patients which show upregulation of T-cell markers and Th1 markers including members
of interferon pathway. A recent gene expression profiling study in metastatic melanoma
revealed that tumors could be segregated based on presence or absence of T-cell
associated transcripts (Harlin, 2009). The presence of lymphocytes in tumors correlated
with the expression of a subset of six chemokines (CCL2, CCL3, CCL4, CCL5, CXCL9,
CXCL10), three out of these six genes (CCL5, CXCL9, CXCL10) are present in the 100
PS of Table 1.
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ZNF285A ZNF285A 1.56 237515_at TM EMb6 TM EMb6 1.57 202531_at | RF1 | RF1
1. 58 209813_x_at TRGV9 TARP 1.59 238524_at NA NA 1.60 205097_at SLC26A2
SLC26A2 w6loa@B3w4_x_at CXCLZ2 CXCLZ2 1.62 210439_at | CeBTEeeso/o¥¥ds1
2011/ 033095PCT/ EP2010/ 063751 Affy ID

In one embodiment the invention employs one or more (such as substantially all)
the genes listed in Table 1. Suitably the invention employs at least 63 of the genes or 74
of Probe Sets listed in Table 1.

Suitably, the one or more genes of Table 1 are at least 63, at least 64, at least
65, at least 60, at least 67, at least 68, at least 69, at least 70, at least 71, at least 72, at
least 73, at least 74, at least 75, at least 76, at least 77, at least 78, at least 79, at least
80 or substantially all the genes listed in Table 1 and/or any combination thereof.

Suitably, the one or more probe sets of Table 1 are at least 74, at least 75, at
least 76, at least 77, at least 78, at least 79, at least 80, at least 81, at least 82, at least
83, at least 84, at least 85, at least 86, at least 87, at least 88, at least 89, at least 90 or
substantially all the probe sets listed in Table 1 and/or any combination thereof.

Substantially all in the context of the gene lists will be at least 90%, such a 95%,
particularly 96, 97, 98 or 99% of the genes in the given list.

In one aspect the invention is employed in a metastatic setting.

If a gene is always upregulated or always down regulated in patients that are
deemed to be responders (or alternatively non-responders) then this single gene can be
used to establish if the patient is a responder or a non-responder once a threshold is
established and provided the separation of the two groups is adequate.

In one aspect the invention provides a gene profile for identifying a responder
comprising one or more of said genes wherein 50, 60, 70, 75, 80, 85, 90, 95, 99 or
100% of the genes are upregulated. In contrast in non-responders the gene/genes
is/are not upregulated or is/are down regulated.

In the context of the present invention, the sample may be of any biological
tissue or fluid derived from a patient potentially in need of treatment. The sample
maybe derived from sputum, blood, urine, or from solid tissues such as biopsy from a
primary tumour or metastasis, or from sections of previously removed tissues.

Samples could comprise or consist of, for example, needle biopsy cores, surgical
resection samples or lymph node tissue. These methods include obtaining a biopsy,
which is optionally fractionated by cryostat sectioning to enrich tumour cells to about
80% of the total cell population. In certain embodiments, nucleic acids extracted from

these samples may be amplified using techniques well known in the art. The levels of

14



Gene synbol according to R2.9 annotation Gene synbol according to
Affymetrix annotation 1.63 213193 x_at |L23A TRBClL 1.64 1555759 a at CCL5
CCL5 1. 65wd26R@B399at LOC284757 LOC284757 1. 66 205685 at pCDER2630863731 67
210606 _x_at KLRD1 KLRD1 1.68 211902 x_at TRA@ TRA@ 1. 69 1552497 a_at SLAMF6

selected markers can be detected and can be compared with statistically valid groups
of, for example, Mage positive non responder patients.

For analysis in relation to cancer, the biological sample will be taken so as to
maximise the opportunity for the sample to contain cancer or tumour cells and may, for
example, be derived from the cancer or tumour such as a fresh sample (including frozen
samples) or a sample that has been preserved in paraffin. Having said this, samples
preserved in paraffin can suffer from degradation and the profile observed may be
modified. A person working in the field is well able to compensate of these changes
observed by recalibrating the parameters of the profile.

In one aspect the biological sample is a biopsy sample, for example from a tumor
or cancerous tissue.

In one aspect the cancer immunotherapy is for the treatment of melanoma, lung
cancer for example NSCLC, bladder cancer, neck cancer, colon cancer, breast cancer,
esophageal carcinoma and/or prostate cancer, such as lung cancer and/or melanoma,
in particular melanoma.

“‘Responder” in the context of the present invention includes persons where the
cancer/tumor(s) is eradicated, reduced or improved (Complete Responder or Partial
Responder; Mixed Responder) or simply stabilised such that the disease is not
progressing (“Stable Disease”). “Complete clinical responder” in respect of cancer is
wherein all of the target lesions Disappear.

“Partial clinical responder” or “Partial Responder” in respect of cancer is wherein
all of the tumors/cancers respond to treatment to some extent, for example where said
cancer is reduced by 30, 40, 50, 60% or more.

“Progressive disease” represents 20% increase in size of target lesions or the
appearance of one or more new lesions or both of these.

Patients with progressive disease (PD) can further be classifier to PD with no-
Mixed Response or progressive disease with “Mixed clinical responder” of type | or Il or
“‘Mixed Responder” in respect of cancer is defined as wherein some of the
tumors/cancers respond to treatment and others remain unchanged or progress.

Non-Responders (NR) are defined as patients with progressive disease without

mixed response and progressive disease with mixed response Il that did not show

15



SLAMF6 1.70 204529_s_at TOX TOX 1.71 206666_at ZMK ZMWK 1.72 1552612_at
CDCA2SE2 CDCA2SE2 1.73 1563473_at PPP1R16B* NA 1.74 219551_at EAF2 EAF2
1.75 228498 2a11/03889Y LOC100130216 /// USPIOY 1.76 229390 patr/ErANBHE37EAM2E6F
1.77 228316_at FLJ31438* C2orf63 1.78

disappearance of at least one target lesion.

In responders where the cancer is stabilised then the period of stabilisation is
such that the quality of life and/or patients life expectancy is increased (for example
stable disease for more than 6 months) in comparison to a patient that does not receive
treatment.

In some embodiments, the term “responder” may not include a “Mixed
Responder”

A predicted characterisation of a new patient as a responder (gene signature
positive) or non-responder (gene signature negative) can be performed by reference to
a “standard” or a training set or by using a mathematical model/algorithm (classifier)
whose parameters were obtained from a training set. The standard may be the profile
of a person/patient(s) who is known to be a responder or non-responder or alternatively
may be a numerical value. Such pre-determined standards may be provided in any
suitable form, such as a printed list or diagram, computer software program, or other
media.

The standard is suitably a value for, or a function of, the expression of a gene
product or products in a patient or patients who have a known responder or non
responder status, such that comparison of the standard information with information
concerning expression of the same genes in the patient derived sample allows a
conclusion to be drawn about responder or non-responder status in the patient. The
standard may be obtained using one or more genes of Table 1, and from analysis of
one or more individuals who are known to be responders or non-responders.

Non-limiting examples of training data or parameters obtained from the training
set are the reference data set, reference quantiles, probe effects or the R object format
data used for sample normalisation as discussed in Example 1 below. Use of these
specific examples in the classification of patients as responders or non-responders
forms a specific aspect of this invention.

In one aspect the statistical analysis is performed by reference to a standard or
training set. The gene listin Table 1 was generated by calculating the signal to noise of
each probeset using the clinical outcome (Responder and Non-Responder) of the

patients in the training set as the groups in the comparison. Classifier parameters
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228400 _at SHROOVB SHROOMB 1.79 202643 s _at TNFAI P3 TNFAI P3 1.80 204806 x_at
HLA-F HLA-F 1.81 213539 at CD3D CD3D 1.82 226084 at MAP1B MAPLB 1.83
205499 atwBRPNASREX2 1. 84 223593 at AADAT AADAT 1.85 24406P2aw/0AREGAPL5*
NA 1.86 222962 s _at MCMLO

derived from the training set are then used to predict the classification for new samples.

Training set in the context of the present specification is intended to refer to a
group of samples for which the clinical results can be correlated with the gene profile
and can be employed for training an appropriate statistical model/programme to identify
responders and/or non-responder for new samples.

Whilst not wishing to be bound by theory it is thought that at least 68 out of the
100 genes in Table 1 are resistant to changes in the training set. These genes form a
specific aspect of this invention. These genes can be identified from column 5 of Table
1A.

In one aspect a mathematical model/algorithm/statistical method is employed to
characterise the patient as responder or non-responder.

The algorithm for characterisation uses gene expression information from any
one gene and any one known responder or non-responder and is suitably based on
supervised principal component analysis, although any suitable characterisation
algorithm may be used, for example any algorithms of Examples 1 -7.

Specifically the algorithm may generate a standard from an individual or a
training set with a known clinical outcome using the Supervised Principal Component
Analysis with Discriminant analysis algorithm as shown in example 1 or the Supervised
Principal Component Analysis with the cox decisions rule as shown in example 3.

Therefore, in one aspect the invention also relates to the development of a
classifier for characterisation of a new patient as a responder or non-responder, the
parameters of the classifier being obtained from a training set with known clinical
outcome (Responder and Non-Responder).

The gene lists may be generated using signal to noise, Baldi analysis a variation
of the classical T test, and/or Pearsons Correlation Coefficient and/or Linear
Discriminant analysis. See for example Golub T, Slonim D, Tamayo P et al. Molecular
classification of cancer: class discovery and class prediction by gene expression
monitoring. Science 1999; 286: 531-536. Van 't Veer LJ, Dai H, van de Vijver MJ, He
YD, Hart AA, Mao M, Peterse HL, van der Kooy K, Marton MJ, Witteveen AT, et al.
(2002) Gene expression profiling predicts clinical outcome of breast cancer. Nature,
415(6871), 530-556.
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MCMLO 1.87 1553132_a_at TC2N TC2N 1. 88 200615_s_at AP2B1 AP2Bl1 1. 89
234907_x_at GOLGA7* NA 1.90 207536_s_at TNFRSF9 TNFRSF9 1.91 239012_at
RNF144B RMBL4AIR330992 209671 _x_at TRA@ TRA@/// TRAC 1. 99C238286/064751JBASH3B
UBASH3B 1.94 209770_at BTN3Al BTN3Al 1.95

The classifier might use a supervised principal components, discriminant
analysis, nearest centroid, kNN, support vector machines or other algorithms
appropriate for classification; including algorithms that use time (e.g. survival time,
disease free interval time) for classification. Alternatively, classification can be achieved
using other mathematical methods that are well known in the art.

The classifier may comprise a SPCA with DA decision rule exemplified in
example 1 and/ or 2 or a SPCA -Cox decision rule exemplified in example 3 and/or 4.

In some embodiments, the disclosed methods are greater than 50%, 60% or 70%
accurate such as about 70% accurate at predicting responders and non-responders
correctly.

In one embodiment the responder and non-responder are defined by reference to
the Time to Treatment Failure (TTF)/ Overall survival (OS), which is a continuous
variable and may for example be measured in months. Where the time to treatment
failure variable is large then the patient will be considered to be a responder. Where the
time to treatment failure variable is small then patient will be considered to be a non-
responder. Generally using this approach the mixed responders are also grouped with
the responders.

Treatment failure is where the patient does not fall with the definition of
responder, partial responder, mixed responder or stable disease as defined herein.

In one aspect non-responders may be defined as those with a TTF of 6 months
or less.

In one aspect the responders may be defined as those with a TTF of more than 6
months, for example 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 or
more months.

In one aspect of the invention, the patient response to a treatment is the disease
free interval (DFI) or disease free survival (DFS) which are continuous variables and
may for example be measured in months. DFIl and DFS are used for example in an
adjuvant treatment; which is the case when the tumor has been removed and the
treatment is provided to avoid or delay relapse or equivalently to extend the disease
free interval or survival.

DFI and DFS can be correlated to patients clinical information or measured
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204224 _s_at GCH1 GCHL 1.96 221081 s_at DENND2D DENND2D 1. 97 229152 at
Clorf7 Clorf7 1.98 202644_s_at TNFAI P3 TNFAI P3 1.99 238581 _at GBP5 GBP5
1.100 23wW0208/@8096BP1 GBP1 *: Annotation from R2. 6 thaCThPpe@emeddl i n R2. 9
In one aspect, the nethods of the invention involve determ ning the
expression WD 2011/ 033095PCT/ EP2010/ 063751 | evel s of the genes or

measur ement of gene products of the probe sets listed in Table 2. Table 2
Probe set Gene Nanme R2.9 annotation CGene synbo

patients parameters such as biomarkers or a gene expression profile and can be used

to build a mathematical model to predict the response of a new patient.

In one aspect, the methods of the invention involve determining the expression

levels of the genes or measurement of gene products of the probe sets listed in Table 1.

In one aspect, the invention involves use of one or more (such as substantially

all) the genes or probe sets listed in Table 1 for predicting or identifying a patient as a

responder or non-responder to immunotherapy for both lung cancer and melanoma,

suitably immunotherapy based on a cancer testis antigen such as Mage . Suitably the

invention employs at least 63 of the genes or 74 of Probe Sets listed in Table 1.

Table 1
Gene symbol Gene symbol
Affy ID according to according t
y R2.9 raingto
annotation Affymetrix annotation
AFFX-
1.1 HUMISGF3A/M97935 MB STAT1 STAT1
at
1.2 1555852 at PSMB9 NA
1.3 1562031 at JAK?2 JAK2
1.4 201474 s at ITGA3 ITGA3
1.5 202659 at PSMB10 PSMB10
1.6 203915 at CXCL9 CXCL9
1.7 204070 at RARRES3 RARRES3
1.8 204116 at IL2RG IL2RG
1.9 204533 at CXCL10 CXCL10
1.10 205758 at CD8A CD8A
1.11 205890 s at UBD GABBR1 /// UBD
1.12 207651 at GPR171 GPR171
1.13 207795 s at KLRD1 KLRD1
1.14 208729 x at HLA-B HLA-B
1.15 208885 at LCP1 LCP1
1.16 208894 at HLA-DRA HLA-DRA
1.17 209606 at CYTIP CYTIP
1.18 210915 x at IL23A TRBCA1
TRA@ /// TRAC /[l TRAJ17 /I]
1.19 210972 x_at TRA@ TRAV20
1.20 210982 s at HLA-DRA HLA-DRA
1.21 211144 x_ at TARP TARP //f TRGC2
1.22 211339 s at ITK ITK
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according to Affynetrix annotation AFFX- HUM SGF3A/ MB7935_MB_at STAT1 STAT1
232375_at STAT1* NA 209770_at BTN3Al BTN3Al 204556_s_at DzZI P1 DzZI Pl
228316_atwbl2081083®5 C2orf 63 238581_at GBP5 GBP5 234907_PCAUEPBONGAFS1 NA
213793_s_at HOVERL HOVER1 210439 at |1 COS | COS 223575_at Kl AA1549 KI AA1549

207795 s _at

Gene symbol
" Gene symbol
Affy ID accoI;g '3 gto according to
e Affymetrix annotation
annotation
1.23 211796 s at IL23A TRBC1 /// TRBC2
1.24 211911 x_ at HLA-B HLA-B
1.25 212671 s at HLA-DQA1 HLA-DQA1 /// HLA-DQA2
1.26 213793 s at HOMER1 HOMER1
1.27 215806 x at TRGC2 TARP //f TRGC2
1.28 216920 s at TARP TARP /// TRGC2
HLA-A /// HLA-A29.1 /// HLA-B ///
1.29 217436 _x_at HLA-A HLA-G /// HLA-H /// HLA-J
1.30 217478 s at HLA-DMA HLA-DMA
1.31 221875 x at HLA-F HLA-F
1.32 222838 at SLAMF7 SLAMF7
1.33 223575 at KIAA1549 KIAA1549
1.34 225996 at LONRF2 LONRF2
1.35 228362 s at FAM26F FAM26F
1.36 228532 at C1orf162 C1orf162
1.37 229391 s at FAM26F FAM26F
1.38 229625 at GBP5 GBP5
1.39 232375 at STAT1* NA
1.40 232481 s at SLITRK®6 SLITRK®6
1.41 235175 at GBP4 GBP4
1.42 235276 at EPSTIM EPSTIM
1.43 244393 x at AKR1C2* NA
1.44 1554240 a at ITGAL ITGAL
1.45 1552613 s at CDC42SE2 CDC42SE2
1.46 204556 s at DZIP1 DZIP1
1.47 204897 at PTGER4 PTGER4
1.48 206082 at HCP5 HCP5
1.49 211149 at Uty LOC100130224 /// UTY
1.50 214470 at KLRB1 KLRB1
1.51 229543 at FAM26F FAM26F
1.52 231229 at HILS1 HILS1
1.53 232234 at C20orf24 SLA2
1.54 232311 at B2M B2M
1.55 236328 at ZNF285A ZNF285A
1.56 237515 at TMEM56 TMEM56
1.57 202531 at IRF1 IRF1
1.58 209813 x at TRGV9 TARP
1.59 238524 at NA NA
1.60 205097 at SLC26A2 SLC26A2
1.61 209774 x_at CXCL2 CXCL2
1.62 210439 at ICOS ICOS
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KLRD1 KLRD1 210606_x_at KLRD1 KLRD1 1562051_at LOC284757 LOC284757
217436_x_at HLA-A HLA-A //] HLA-A29.1 //] HLA-B //] HLA-G /I HLA-H /]
HLA-J 22590@0mr03B@@BIRF2 LONRF2 226084_at MAP1B MAP1B 222962/Er2@/0582ML0 MCMLO
238524 _at NA NA 239012_at RNF144B RNF144B 228400_at SHROOVB SHROOWVB
205097_at SLC26A2 SLC26A2

Gene symbol G
" ene symbol
Affy ID accoI;g '3 gto according to
e Affymetrix annotation
annotation
1.63 213193 x at IL23A TRBCA1
1.64 1555759 a at CCL5 CCL5
1.65 1562051 at LOC284757 LOC284757
1.66 205685 at CD86 CD86
1.67 210606 x at KLRD1 KLRD1
1.68 211902 x at TRA@ TRA@
1.69 1552497 a at SLAMF6 SLAMF6
1.70 204529 s at TOX TOX
1.71 206666 at GZMK GZMK
1.72 1552612 at CDC42SE2 CDC42SE2
1.73 1563473 at PPP1R16B* NA
1.74 219551 at EAF2 EAF2
1.75 228492 at USP9Y LOC100130216 /// USPOY
1.76 229390 at FAM26F FAM26F
1.77 228316 at FLJ31438* C20rf63
1.78 228400 at SHROOM3 SHROOM3
1.79 202643 s at TNFAIP3 TNFAIP3
1.80 204806 x at HLA-F HLA-F
1.81 213539 at CD3D CD3D
1.82 226084 at MAP1B MAP1B
1.83 205499 at SRPX2 SRPX2
1.84 223593 at AADAT AADAT
1.85 244061 at ARHGAP15* NA
1.86 222962 s at MCM10 MCM10
1.87 1553132 a at TC2N TC2N
1.88 200615 s at AP2B1 AP2B1
1.89 234907 x_ at GOLGAT7* NA
1.90 207536 s at TNFRSF9 TNFRSF9
1.91 239012 at RNF144B RNF144B
1.92 209671 x_ at TRA@ TRA@ /// TRAC
1.93 238587 at UBASH3B UBASH3B
1.94 209770 at BTN3A1 BTN3A1
1.95 204224 s at GCH1 GCH1
1.96 221081 s at DENND2D DENND2D
1.97 229152 at Cdorf7 Cdorf7
1.98 202644 s at TNFAIP3 TNFAIP3
1.99 238581 at GBP5 GBP5
1.100 231577 s at GBP1 GBP1

* Annotation from R2.6 that became NA in R2.9

In one aspect, the methods of the invention involve determining the expression
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232481 s _at SLI TRK6 SLI TRK6 238587 _at UBASH3B UBASH3B 237515 at TMEMb6
TMEMB6 207536_s_at TNFRSF9 TNFRSF9 204529 s _at TOX TOX 236328 at ZNF285A
ZNF285A wo 20nmBs@si on from R2. 6 that becane NA in R2. 9pEhmEre@ngeirst
sequences for the probe sets listed in Table 1 are provi ded bel ow.
2011/ 033095PCT/ EP2010/ 063751 Table 3 Probe Set | D Target Sequence
1552497 _a_at [SEQ I D NO 1]
Tagcattacccttctgacactctctatgtagcctccctgatcttctttcagetcctctattaaa
ggaaaa t t c
Croot alt o Panarrraart s ar Al o IaaEE, b Phe EE AP Table 2.
ctttct3agpl gaat cttctagget gggeat ggt ggct cacacct gt aat cccagtactttg

ggaggcca‘a‘ggggggagat cact t gaggt caggagt t caagaccagcct ggccaa cttggtg

)

aaacccegtetttactaaaaatacaaaaapattagecaggegtgrgtoot §
acccct paaat cccagct act t gagagact ga %38.(})g aat cgcttg 888% ggt g
t ].55 NQO| 2]
: , ) ;ﬁﬂﬁaﬂ'?g ot t PPE' sdat [ SEQ
| D NO B] gcat gcd’tl"tFtX;gact cat ggacagagt tctttnggatt gt cact gaatt t tcaatgtttaatc
agt at ggEUMIGEFIA/MPTaBgaYIBL at | t ngt ¢d@Tdct aacaccatttt gElgEtttttttttc
tatttt paacatt t2323758 btact gccganccc®TATMYcctt acgatttt at NAgg aaagcaa
ggaccnf gct at t apdgwvionkaat t t gccht caigTR8Al at at t nnggaaggTRBAAgacc
cacaagfacaant ggissg st gpat t ngt [ Ngt NgE|pAgaaact t cagcaga@zmat a
t ct gcafgerttat gggay gLt gt tgct T CyutFafR @ggecat gy gat gCEagaagt taac
atttcty t gntogatgatgrt gbL gataaa gtttagct naccaa
gt C&C&W "Jgj Xéé{;‘lgat Racttgt %’LBGR}}*I ttagaagtat ga%rgz,t ttggtet—gtttga
155313¢—a-at 213793 s_at HOMER1 HOMER1
210439 at ICOS ICOS
223575 at KIAA1549 KIAA1549
207795 s at KLRD1 KLRD1
210606 x at KLRD1 KLRD1
1562051 at LOC284757 LOC284757
HLA-A /// HLA-A29.1 ///
HLA-B /// HLA-G /// HLA-H
217436 x at HLA-A /Il HLA-J
225996 _at LONRF2 LONRF2
226084 at MAP1B MAP1B
222962 s at MCM10 MCM10
238524 at NA NA
239012 at RNF144B RNF144B
228400 at SHROOM3 SHROOM3
205097 at SLC26A2 SLC26A2
232481 s at SLITRKG SLITRKG
238587 at UBASH3B UBASH3B
237515 at TMEM56 TMEM56
207536 s at TNFRSF9 TNFRSF9
204529 s at TOX TOX
236328 at ZNF285A ZNF285A

* Annotation from R2.6 that became NA in R2.9

The target sequences for the probe sets listed in Table 1 are provided below.
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[ SEQ I D NO 4] Cag gtggcacaaattaaatccatcttgaagacttcacacattaatttg gtgaag
aactt gacattcttttagaagacttatgatttcaatttgctaccaat gagaagaggcaaat caac

aaatt t gt omet2v11a138099g ggct at aat t at ggt at at aat gt at ct gat agaeeatHre@di083751

agaaaat gt aat gaattttat cagat at ccaaagt aaaggaaat gttttaaaact gcaa
caagagacacagacagt aaaat caaagt att at t aggat gact aaat aaatt at aaa

gt ct gt gagaat at caaccat agatagttctttctatattatgtttttgcttttgtattttaagettt

act t agnat att caaaacct ggt at at caagt ct ct gt t agt act at t ggcatt t agaagac

ttt accgrzhg_gt cagtgctagg cattattgattaggtcttggctccactgtttacct 1554240 a_at

[ SEQ | 5] Acacttggttgggtcctcacatctttcacacttccaccagcctgcactactccctcaaag

cacacql padt st ¢ U'gemmg@hggat gtffi ttccct gtttaat gattgacgt actt
Cgat ookt Lot 6 hEY ﬁn ~at ot aqt ac 1555759 a at [ SEQ I D
tgat gcet cat gat at gt ¢3ggyc gt gu catcta ctt a a g

NO 6] | cccgtgcccacat'@ ...... 9?8"{‘ e E?é%ﬂ g@atﬁ E%%@E 8 4%

cgtcttt gtcacccgaaa@ﬁéé% ? tlacatc WO
2011/ 0B3095PCT/ EP2()® @?tsapgﬁ @tasétatgttzﬁ @@gaw&@éﬁ 0@9%@9 at [ SEQ
| D NO | 195245 pc o agitetaaant erajeticiagecisgaqptaateaticacaggtaiagicecadiecitigdagggt g
aaaagt aggat aaaaat gaggagguicagggugsapateantiogggisgaaesittcagaccagectggccaa
gact at { gaat agt cct cf cttggtgasscacgtyptitantaapn atextaciobbaatédgocggytgtyaiggtpcas

at at aagt t agt agt aaa(agaetcaapaitdagawictgggmrardgagggagbadapdcdatimaacccag

ggct gc gccact caaaag @aggﬂggaggﬂtcﬁda@tgﬁ@agmcétgectataig@ﬁctagtbtbt aac
ctccatf gragaal gat gataaar g ag aagge [ SEQ I D

O Wi -

NO 8] | absr61aat gt & t aat at ctatgtatt ttat ct adagc
cot ace fpgiga;apqu \ig 99%9 @9%%9%%9}3%393 sadidafediadcinf 9°' 297
t aaat cgaacatt gt aat @SEQd@cI\&Oeﬁjgcaaat at agacagt aacagacaggttta

caatt af t aagaaagggc ageargotttygeaatygatadfeftiQtitrigghiytcattgaattitcaatgtttaate

At cgaggaagat at act g¢ egedgactgatriggegaratttRigritgithsaticaatitytaatttitttttc

ggflfltCt JtCE g?ag?aaat %&&%b@éﬁ%tg&ﬁﬁfﬂt@éc@bgg@ﬁ@?g@@i&baﬂ&ﬂﬁﬁggaaagcaa
gectttgpticica cgga gacsftgéatt Sdiriintakttftchdat hhg8adtilag@gacdy
gcagagpaP YRt Salt ¢LoLaci aga gt afctaﬁﬁﬁé’t%%gi &gsé 139hESE+htaGatdd

gcact ggt caaaccttag cagaaattaac

t ggct cacgect gt aatc (é d % trg'taégtct
CPHTRRsTgery

t cagaagt t caagaccag

] §IIT ﬂT at (‘19(‘1‘ gT ttccececcatctattcet (‘(‘H(‘l(‘a(‘f (‘12(‘1(‘1
t[@E@d@t NOchagat at aaagcagaacatttct gcat aaggt t
ctacagfaatttttagat | Gaggtpnrachidtpatdcatdoabgectcaahoatantiggigabgddott 49
aaact agat t gt acct gg¢ ghtaggtitagg ggadtatgoataagaat tragi@ggaggeaaatcaac
gcttttpgccct caggt t gakaatitcdatitdtggigictfeeagagrAsthaRiseRAtaRRabtttgata
gagagcpagseiat at 401 bgasaithHabgdAtRERAAEH %éatg@%é@&&ééééct caa
gtttgataaactcfatatfe mg c%%ﬁ@é?@é@%%@éé tt@f?&%%@fﬁ@%%?&%%?ﬁattt% £t Gccaggg

200615] s_ g%&%%%&é’tﬁ%&ﬁ@&@&t@%@ Gtritth SRS iER AR 99

gaaaat { cctggcagttt
aaccaalttctgtttcct

attaagfaactttcatttt

catttg tatcaagtctctgttagtactattggcatttagaagac

ggggfg oo I | M ARE Aot aftaggietigpsiceactatitase!
gt ccagt accct t caaccs I[%EQdDd‘é@cht gcaagt caagaact ct t aact ggaaga

aat t gt at t gct gcgt ag | Axactgeittgatettagatpitcractieepraagettacaciadtertcaaag
gt ct aac ¢St aaahl tagaptcatghtcttaittgumipagtighataiititttagtitgbgmitgatdtactt
gt aaccpact gct t cagt cacagtegataictitcddgigeangiobggdtaabgedtatactigictigit¢aetiygga

tgggetjctccatgetgtg W&@@&bg@%tbégggﬁg@gﬁg@é@atc%taggtgcttgacataa
2011/ 0B3095PCTEP20 ié obe Set— 1D Target—Sequence 2014749 _at [ SEQ

I D NO [L2] Gccacagacg

8&? % a aa aacaaa aca %ggc?agt
cggcaat gbsemd ageet ¢

gagggg accaattc‘tﬁga( ég}ggggg'ta @ aagaaatgggt

ct cact taccact accaqqéHpse t?@é‘%aqqccccaqaqaqaccct gcaagac cacggag gd agccg

acactt gaat gt agt aat aggcag gg ggccct gccaccccat
ccagccagaccccagct gaaccat gcgt caggggcct agaggt gg agttcttagcta
tccttggctttctgtgeccagectggctctgeccctcccccat gg gct gt gt cct aaggcecc

at tt gagaagct gaggct agt t ccaaaaacctctcctg 202531 at [SEQ I D NO 13] Acag
gagtcagtgtctg gctttttcctctgagcccagetg %tggagagggtctcgctgt

cact ggct ggct cct aggggaacagaccagt gaccccagaaaagcat aacaccaa

t cccagggct ggct ct gcact aagcgaaaat t gcact aaat gaat ct cgtt ccaaaga
actaccccttttcagct gagccct ggggact gtt ccaaagccagt g aat gt gaaggaa
actcccctccttcggggcaat gct ccct cagcct cagaggagct ct accctgetccctg ctttggctg ag gg
gctt gggaaaaaaacttggcactttttcgtgtggatcttgccacatttc
tgatcagaggtgtacactaacatttcccccgagctcttggcctttgcatttatttatacagtg ccttgctcgg



[ SEQ I D NO 15] catcccatggtaccctg gtattgggacagcaaaagccagt aaccat gagt at gagga
aatctctttctgttgctggcttacagtttctctgtgtgetttgtggttgetgtcatatttgcetctaga
agaaaaaaamo2angga®gggaaat gcatttt ccccagagat aaaggct gccat t PCT/EP2010/063751

gggggt ct gt actt at ggcct gaaaat att t gt gat ccat aact ct acacagcctttactca
tactattaggcacactttccccttagagccccctaagtttttcccagacgaatctttataattt
cctttccaaagat accaaat aaacttcagtgttttcatctaattctcttaaagttgatatctta
atattttgtgttgatcattatttccattcttaat gt gaaaaaaagtaattatttatacttattataa
aaagt af ftgaaat t;tgc (Ttagattgtcecctaat ag aaageccacctat tectttgtt at] WO
201?./02?63 b /IE 2$¥§Nﬁ{§e~9ﬂt’% Fhhe Set gI D Tgr get SpqupnrngOgg'%Q t _ [SEQ
I D NO 6] Tacacgcgt (SEQtIBAQ: grcgcgagccccgegt ggccacggt cact cgcat cctige
gccagaggct ct t caggt accatgggagtacittocmiageatctgittigatagicagtiracatgaaggatgc
t agacct gact ggaccgcageahstagggeabgsighgsscat gt grdazasgigasd gdagaataaa
gccctt cassarpEXxhygy b@b&ﬁbﬁé@@%&ﬁ@ﬁﬁ@@d@ﬂj@%ﬂg@r@eﬂﬂ@&aﬁﬁ@ttttaaggaa
gtt ccagccgaacat gacyetAgacaean JHattess ema&&gsa@@g@&agg
at ct t gggt gacct gggce %Sgt ¢ %&%E@%%ﬂ 9&(9&9? ttattcaacctcttttaac

sagact caccanect oy el bkt uncaiamad d g

gccact ;;Eggt aé\éagt @gléédu agfa?\g’;;;ggct at ggaggt ggagta 203915 at [ SEQ I D
NO 17] | Gat t at caat t a@égitcacighatotoscasagesirajataagggetataigiiajaaagttiatostagegce dt ag ag
gaagcagdstriiic gyt t agtiggaticrogagaattatgigetpgacagrcangaottittapatatacaaaaaattc

caggat gt ggaaacct cct taaxcgprgatgtabtagtagratagyicg batgtmupaggtaagh gacaggttta
gt ggccpgaat t t aaaccl ghaitattagfabbgggemgtagaat cact gct cacact gct gat
gatttagagtgctgt ccg §@§tq%t,\q§ ccgaacgt Cttatctaal cat gaaactcc

ctagtt ot cat gt aac LiE aga A9 LSRR AL A9RHL L S g8 g oact tac

9 qa tgagtat tetgcpadagaatetaatgeag
oot t gghasaamgRce 35%6 339@ B e et ogoageo

agat ggf t ggt cagaagat § Qﬁ%@f%"ﬁ %}8@@@9@@?@?@@ @aaagogeigtagtccta
gcccaget gagat at ggc ﬁ@%@%ﬁj&@%@%@ aqggctaggcacag
agt cggt gt ggccacggc &QW@@%@QC@Q@ e tggmgﬁﬁtmgchgg@aﬁtcaggtgagg
agat acfaaaaaaaagcaatecapeagtioragesgegentgeaicitttagtagag t agaagc agct gt gggggt cc
204116]at [SEQ ID ééhD NO:10

l

ttctgget ggaacggacy (,Ia HEAGEE Ef?a%%g fc%tagagaggctg
tt ?CE gpat accac g?ga g;gg{: actgagg
agt ct gpagccagact ac ] taagqtt
gagggggcct t ggggagg % éﬁﬁt 9§ tggc 5 % cc;aa:fagt?c
t gggccease3amyiat ac 4 é %

agaaccfcagggt cct gt aGgeee 9 gP¢ 9% 5@ aacca

gt ct cat act cacct cac¢FERLIHC &9@@9%&@?@9@@?@9&%@8@?@93@ agaatyn
2011/ 0B3095PCT/ EP2() S80agastciglaigaticatigiyciagagepatgsginaociaggaadtift s at [ SEQ
| D NO 0] G gat ggt @{:}Eﬁ&t@%ajﬁ%té@tﬁ@ﬁm%ﬁ@ﬁ@@@@@é%@t@@%@é@@&t@tﬁg%@tgcttaat a
tttagacatttat aggt agteeeegg® gagcact caact cat gttt ggcatttt aaagt aaaaa
caagt gt gactt cgagga @q@@tﬂt cagctatacatttatctttatgaactcattt

ctattchTT et o g 9%?5 *a%ﬁ%iaaﬁéi& iosighoas . e E%a

agt acttcaaaatt acct
o2t 9t o gt acap! gé % Lo? @%&c il 5%%30
%rgce%

At ggct  gat gt t QP%‘E {" caleg acta
ggct { gat gt agcag §Ej %gf &tHaSE ?ﬁtgggﬁ

gt at aapat gt gaat gt t
tttcacpat aggggttaa WQQQEQ%QE%%QQOPFQEWQ?&PF@PEQ&%@Q@& ilaeta
gat agt [ ct at at t t t caadRdosiicicGalostatocrraiapcidIdtittciacacgat tt t aat t t aaa
aacaaattggctttgtctcattgat cagacaaaaagaaact agt at t aagggaagcgc
aaacacatttattttgtactgcagaaaaattgcttttttgtatcactttttgtgtaatggttagta
aatgtcatttaagtccttttatgtataaaactgccaaatgcttacctggtattttattagatgce
agaaacagat t ggaaacagct aaattacaacttttacatatggctctgtcttattgtttcttc
atactgtgtctgtatttaatctttttttatggaacctgttgcgectat 204533 at [SEQ I D NO 22]
Taactctaccctggcactataatgtaagctctactgaggtgctatgttcttagtggatgttc
tgaccctgcttcaaatatttccctcacctttcccat cftccaagggt act aaggaatctttct
gctttggggttt at cagaatt ct cagaat ct caaat aact aaaaggt at gcaat caaat ct
gctttttaaagaatgctctttacttcatgg acttccactgccatcct cccaaggg gcccaa
attctttcagtg gctacctacat acaattccaaacacat acaggaaggt ag aaatatctg

aaaat gt at gt gt aagt attcttattt aat gaaagact gt acaaagt at aagt ct t agat gt
atatatttcctatattgttttcagtgtacat ggaat aacat gt aattaagtact at gt at caat

gagt aacaggaaaat t t t aaaaat acag atagat at at gct ct gcat gt t acat aagat

oy o, 2 2 o2 a2 ey . a4 a NN AN o o, F £ ~Sr—s~ 1 I~




204806- x-at [ SEQ I D NG 24] Cag atcctccaaag
gcacacgttgcccaccaccccat ct ct gaccat gaggccacc
ct gaggt gowoQgroias@ggct t ct accct gcggagat cacgct gacct ggcagc @gy/EP2010/063751
at ggggaggaacagacccaggacacagagct t gt ggagaccaggcct gcagggg

at ggaacctt ccagaagt gggccgct gt ggt ggt gcctt ct ggagaggaacagagat

acacat gccat gt gcagcacgaggggct gccccagcccct cat cct gagat gggag
cagtctccccagcccaccat ccccat cgt gggcat cgttgct ggecttgttgtccttggag

ctgt [Tact I ttg get gt gat gt ggaggaagaagagct cagat a
aagcggagggﬁgg? 2 gt?%&ﬁgtu Hﬁﬁ? crga?ggggco?aggg?rcrggggrg

gt ct ct cacagct aat aaagbgQddgdOaif}t t cctt gt gt gggac 204897 _at [ SEQ | D NO 25]

Agcagcftattgtttctcl Gragigidiyadcieddagbhasdtgtagdamaggatdcaeagagagjcaaa
tcctttpaaat t t aaaag | gahEERAeidCERAICEASRAGEGHEE ! §ddgaBtort@hosgeag

gattccraaacgtggttac @bbg@g‘é‘@bhﬁ@bgb@é@c@%@ﬂgbg&w&éémggé‘tgccactt
cttaat o ¢ALL st gt aaeh@ctcabidbetgce st Gl g&&c%ﬁéﬁ@é?cb

ggt ct t} ct caaagaaat iy %50 Eg 148 g%&@éécgg& Lk 2

Rt

attaaaftctgagcctga Eé § 99 ttcttagcta
Tact cat geetttttgrt £ E 5&? E% G L%u’g@ ?g
aaaacagt aggagt cc &t ad
catt aagct ggngfffnn '% ;9% % Cr@f% & é‘i‘ aat gf n'r cct :-\:-\:-\r"rn t
gtttttgtcagt gacagt {S@Qd@gﬂ@a@daat ttct aacagcat tttaaat gagt tt gat gt
acagt apat att g at gac@zbggagigagtotdtgeutttitcatcgagtacagctgactggagagdaittggetay
gaggat [ t agaagt cacatf icaaiggeiggcicctagggyaadajaggagibgtadcagbbaajagddaraccaa
gct ggctccacaggt cat gaaddoaggggect8Qcattab§Esaddattyeuctdddtgaatctegticcaaaga

CGcggceag gég,%{cat cat { ggreteditagsogagecA§Fddgaraiingagdhgia gifdtRgaaggaa
tccggga agtt gt @g&‘éé‘&@é‘&@b%é‘ﬂgé@%t@ Eé\?g{g ddgagetetieectgctcectg
ttt

tcactcgetcctact t caaghidyet ?bbgeé&%%%gggmtg% EGteRRAtAkedsdatRed

aacct gf cacccccgagg LG L ARLTRE Qﬁ‘ atttatttatacagtg
aat caggagt t gacccag Rraggadacat al geua aggcccaggg
cagggcat ggt t aaagt c% o3 ad tga ggacc

:::_-_- ot gaggt gggt gagt t

t gacaa {SEQJPMNOA]t t t aggact gt gt aatagtttccct agaagc
t aggt agggact gaggacagytgydipiipctujtiiggtataadyaagtiadétieotiRgagEp2eg@t@63751
Pr obe | D Tar gef t&adatetaatata0&GBGatat gl BfaYyddatiNdtaadltatattgaaatgetgee

Gaagga

t aggaag géé@gg@c acafghgetqgagactdcigthaaacicasegriceicetitteagggagctctag
céhg @é@ﬁﬂﬁgtta@ﬁé@cﬁﬁét&tbﬂﬂ@t‘téc%@b@@éégﬁttb&tafagfgta%@atatttct

aggcaarcagaggaaact t FoYeS

gaacgt
§&é’§%@&9&@§§é‘é%‘é’cé& ctttgagtcagg

C

—

g9

aaaacct ggct ct aaggt ﬁS&E tttgcttgect
aagaga %ﬁg fttpﬁgtgg%qg{tétfa g %@ﬁ%ﬁ icgtget
gggtta. d ccca

ccct gef i

Cagccclt gcatt gcagag @@@d@d‘ﬂ@aﬁdgag gacaggct acccct t t acaaat

agaat t [ gagcat cagt gaggtccaziggtamagiggtatiogyacrgiaane goeatadagatgaotaigagga

aaacat gt t cct gggat cachipattyeigtiytighettamigtitatigatgetaantigtiyyatgtgrctaga
cct cacpacagccct ggccl angatananibagedgdRoaggtggatitaacagagiasagyctgccatttt
act ct c{ Pe26RGYat J7gagesiCRAGCG) @gRRatstglog ratdaetiii@uagedttactca
ggt at ggt acaagcaat g ¢ AStERjche sqaesRRagagsdct e fiBt Rrdgaatctttataattt
at aagagccact cat aat t ¢bieassd JAsdabarbelsadtgitanéabiat e aigtigbtdtttta

cctgatjattttctacacy Ta@é%tt%@g‘i Qsskttdcakla t%@aé%a 5514t1R8RE85RAYa
gagaaggct ct cat ct t a %gﬁﬁtta tthedah a@?@l‘é@ﬁﬁt‘&%&taﬁfé@%ﬁ hhacfcetRcRrmghat

gt gaageecagtgatgaggagetgecetigtttettgtyg
gtcaggtgatgaggcaaagaggcacctcctccaggtgcgaaggtccagctcagtgg
cacaagt gaaagcaat gat cgagact aagacgggt at aat ccct gagacccagat t

gt gact t gcaat ggaaagagact ggaagat gggaagat gat ggcagat t acggcat
cagaaagggcaacttactcttcctggcatcttattgtattggagggtgaccaccct gggg
at ggggt gt t ggcag gggt caaaaagcttatttcttttaatctcttact caacgaacacat
cttctgatgatttcccaaaatt aat gagaat gagat gagt agagt aagat tt gggt ggga

t gggt aggat gaagt at att gcccaactctatgtttctttga 206082 at [ SEQ I D NO 31] Tgaagg
atggtgactgcgccatggcctggatctgctgcagtgtgétttcctgtggaggct

ccact caaagct ggcat cct cct at gt cacct agagt gt gggt caaagcaat acaccta cat gt agaat gt g
at gt cagaact caaacaggct caccaggcagtgtgcttcttccttgc at gagg

at gcaagat gcaacagtttgtcttcacattg gaag gacacccctg gatgccc

ct aaccact agacct gt aaaactt cact gcagt ggccacttct gaatctctgtaaggttta
tttatcttcacccctctggag ag aagatgttttaccaaagcctctagtgtaccgtcctcctct
tactcatccatcccagtcaacatgatgttgtcaatgaaataaaggaatttaatattctata

.y a2 . oy M T T




207651 at [SEQ | D NO 34]

ttgccttgtaattcgacagct ct acagaaacaaagat aat gaaaatt acccaaat gt ga

aaaaggct cwoavoiass@sact t t t agt gaccacgggct acat cat at gct t t gt PCTIHP2®10/063751
cacatt gt ccgaat cccgt at accct cagccagacagaagt cat aactg att gct caac
caggatttcactcttcaaagccaaagaggct acact gct cct ggct gt gt cgaacct gt
gctttgatcctatcctgtactatcacctctcaaaagcattccgct caaaggt cact gagac
ttttgcctcacctaaag agaccaaggct cagaaagaaaaat t aagat gt gaaaat aat

gcat aaﬂpﬁﬁ%edg% t 'L (.,(.,dL tctggccttact ggd 207795 s_at {SEQ 11D NO 35]
C

Tt ctct li--h-l A at agcag Aaa gaqt a qag

cagcatt tactccagg ac[:SE@dE)tl\a@ala&}tccagaaagact ct gactgctgttcttgc

caagaapaat gggt t gggt dacagi@taaticidoecttgaicttcyrgtiggeacggeasiegcatectge
ct t ggapcgaaagt cggcaigetgdatigetiicaGaoosrigeecadsigiggtateaaghicotdycggeg
acacagat gaact ggat t 1 &@é&@@%@g‘@%g@@é&ﬂééddc@fdcﬂﬁ%bbﬂl@@@ﬁc@ia@bb@@gtct

agtgaggagcacaccgccgggétg;agg gw% HE666AGI gt %b gxatttg WO
c

2011/ 0B2 EP2( t [ SEQ

e o - - a‘@gﬁ%% a

gacgt g aggcgccagggc % ‘% cccgtgaaga
b@a % ‘§~§t§ o %éd %ﬂ gacagtgaa

t caggagact gag g 9553Ea 5’ 9a9c! clarggaggtggagta

ggcttctaccct gcggag C

gggcaget gt ggt ggt gc I[SEQg@d’g@alg?agcagagat acacat gccat gt acagc

at gaggggct gccgaagc ¢ Gtaécaattageqrcggighgce @oa bt saggiacggioeggtactaageg
tccccaf cgt gggeat t gt cijagaaagGartaagehGita gt ggad Jwaativatqusgagtdgutctctg
ggt cgct %@S?ﬁgat gt 9 6ggagapaatcitcaathggegaRAtagRRansliotsiqadhggaget ¢ 208885
at _ [P gtggcca aatttaaacctatactcactttcccaaattgaatcactgctcacactgctgat

ﬁ??;?aggﬁf?zggzg 92 fé‘éta tdetdt %@fﬁéféﬁgﬁ(‘i&% gﬁiﬂ&&&@% gaaactcc
at ct aagat cttgaat act % Ectgﬁagcctt%agcgttga@gﬂga gg%%g gwg%
aggagglg ggaatcggaatcaag 3 2t ggag

gcat cct tagggttct gc %E@d@aﬁ&]agccct cacattagat ct agttact gt ggt a

t ggct apt acct gt caacatdasggaggesracciggasgatotpatgggagyctatiatpicggatceapcanca
atctgaftgtt gt caggc¢gctggadcaigsiotadcaactddogeeegiygadgigaisatmggtictocyapgm
ccccta agg % _%gggg () @agatmioft gtcggeagdtgaadtagagtatigigbgcd gyeaatgigagceacttigtc
acacacq @73? gct gigcecptyagaiat§fdaajtcdcgeatadadigouifilhaaaggccaaggttga
Cgat capcaat gt acct c¢ @g&@gt@g@éc@tgg&g@@gaa@@ abe a@@ﬁﬁt’tt'c@attagg

gagagcgcaacgt cct cat gyatdcbaad AdRade8idRRrReQEa8C aé’étcdit SiefabBadior|39]
Gaat t gtaaaact gacat ¢ggaigiddRfRIcaat agt gacct ttatttaaattgttgtgtia

tagttt atgettettaaatcatttitcaacctaaacagecaatttect aag\,aga\,aggaaa

act aaaf aat aagt t aat { a2t 2t/ 2Qaat gcaggt t cct get cat t ccagt aat g

t tt gaapgcaaaact aat attCioCtA0PAEAGRANCIICCEEIRAFAERGEST aa%t@e@g@atj@tt&
gt caagf at gaat aaagg{ {egigeatprasedsoaagtittearstagagtactgioticiaapgactaactoag
t gct ggpt t at aaaat ct { agtptgcageragaciecagigrangeristyapiegieagigagaitocaetanaag
ggcaat | 204btd tat gt t ¢ @aggeyepcguguandogtaigagacicrcgtycaaccagpatagerectac
ct cacaf ct at agt gacaatggorgcogygatjibascat@d dgcatyaaggetggaciccaaiggtctgacaga
t t cat gagaaccat ggaaagghatacgtgdigaigtdgyeotaggtgutanagsittcctdd@ttcaacccacctge

2011/ 0B3095PCT/ EP20 Livtéeiddteadcdte sdrecaethtdgot gttt giriatiigtceseat@aagaze X- at [ SEQ
| D NO 40] Tctcgaac¢gaacagcagt gcttccaagat aatctttgg atcagggaccagact dag

cat ccggccaaatatccagaaccctgaccetgecgt gtaccagct gagagact ctaa
at ccagt gacaagtctgtctgcctattcaccgattttgattctcaaacaaat gt gt cacaa agtaag
gattctg atgtgtatatcacagacaaaact gt gctag acat gaggt ct at gga

ctt caagagcaacagt gct gt ggcct ggagcaacaaat ct gacttt gcat gt gcaaac
gccttcaacaacagcattattccagaagacaccttcttccccagcccagaaagttcctg tgatgtcaagcectg
gt cgagaaaagcttt gaaacagat acgaacct aaact tt caaaac

ct gt cagt gatt gggtt ccgaat cct cct cct gaaagt ggccgggtttaat ctgct cat ga

cgct gcggct gt ggt ccagcet gagat ct gcaagatt gt aag acagcctgtgcectccct 209770 at _ [ SEQ
I D NO 41] CGgaaatttggat gaagggagct agaag aaatacag ggattttffittttttttaagat gga
gtcttactctgttgctag gctg gagtgcagtggtgcg atctcagctccct gcaacctccac
ctcctgggttcaaacaattctcctgcct cagect cccgagt act gg gaat at aggt gcac
gccaccacacccaacaaatttttgtacttttagtacaggtgagggttcactatgttggcca

ggat ggt ct cgat ct ct t gacct cat gat ccacccacct cggt ct cccaaagt gct ggga
ttacaggcttgagccaccgggt gaccggcttacagggatatttttaat cccgttat ggact

ct gt ct ccaggagaggggt ct at ccacccct gct cat t ggt ggat gt t aaaccaatattc
ctttcaactgctgcctgct agggaaaaactactcctcattatcatcattattattgctctcca
ctgtatcccctctacctggcatgtgcettgtcaag 209774-x-at [ SEQ I D NO 42]
Agagagacacagctgcagaggccacctggattgcgcctaatgtgtttgagcatcactt

o T T
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WO 2011/ 033095PCT/ EP2010/ 063751 Probe Set | D Target Sequence 210439at [ SEQ
| D NO 44] Ccttctgaagcagccaat gt cgat gcaacaacatttgtaactttaggtaaactgggatt

at gt t gt agvotapasBdost gt aact gt gt gctt at agt t t acaagt gagacccgatatrpb@aios’7s1
atgcatacttatattatcttaagcat gt gt aat gct ggat gt gt acagt acagt acttaactt
gtaatttgaatctagtatggtgttctgttttcagctgacttggacaacctgactggctttgca
caggtgttccctgagttgtttgcaggtttctgtgtgtggggt ggggt at ggggaggagaa
ccttcat ggtggcccacct ggcct ggtt gt ccaagct gt gcct cgacacat cct catccc
aagcat aggl gagtadat gat t Cacaddaat ttctgtgaaat caaat Te

agtgttt 44 E(nmﬁtc'p ?ql&?@g? §At€ 210606- x- at ?q%o LD NQ 45]
gaaagacft ct gact gctg I[SEQng\a@g}maaat gggttgg gt accggt gcaact gt t
acttcafttccagt gaacagzgaigotty goargtretitaagtegdcchglatipratiegongetaata
aat ccagcctgcttcagce &@@%@éﬁ@@mw@@@&bﬁcbh@tbgmt‘gg&&gw@aaaaa
caatttfact ggatt ggacahgigteaohassitassdgart@icidtiti diteagagdaiactcattt
ggct ct opLssd cceag %Eé%fc%ititia%ﬁg%?&g&tbit%%@&&tb&ﬂa ahggheaaasisedbigta
agcgt at aat ccaaat gg @&fa% g LHaR Gteh &8 a?}gaé‘t% RQ% fltagtcttt

%’.3

ct gt aagcaacagct cat St BeacHi QR Sftttaagaattt
ccaacal t act aacaat gafdc % HE bl e S
t

210915| x_at [SEQ I D2
aaaggc Facact nn'r n'r g ra1a gtgttl:@t atcttccecet nnr‘r‘nr‘nf nnnnr‘f gagc

t ggt gggt gaat gggaag 0 é@@@d@d‘d@gﬁ@]gggt cagcacggacccgcagcccct
caaggagcagcccgccct ¢ dggratpbtgtageaghcdtggedaghitpiagate gcatt pégitpratctang@yac gcct t ct g
gcagaatccccgcaaccacigtategadtotoaatyittitgtagttbabitgtaattgaaactggctcattccagtttattga
gggct cf cggagaat gac (agiaggataggg gied ftggeasacaatgtitaticatit@aaacaactgact
tcgtcag é& caa QCCt () e o agsR e haldlfdddattiatgiitetesd Agatitaatitaaa
gcaaggy cf c Aeead AtdgetRfi@eanifcigcaads el ddfgadbsyd qt gct g
gt cagcgccctt gt gt t gat,gges@atiAad &9@93%% ?&tﬁtﬁﬁ%&ﬂﬁ&@%‘é@ %%th

t

agttaggagctt ct aacc g%gﬂigg&éﬁ&ﬁ{ . ta%f gggt%tétg& , at [SEQ I D

NG 47] | ggaacaagact

ct gagagact ct aaatcc oo a0

caaat glgtcacaaagt ardys oGl ML BEEY 8 gt agac at gagdt ct at gg
actt caagagcaacagt g {%E@ @d‘d@g@%]gcaacaaat ct gact

t t gcat gt gcaaacgcct { daacEtragigaracataatgigagegactyagptactatgtcitagiggatgttc
ccagaapgt t cct gt gat gtgaagiuctghzajai@actageditit @asticagadgotgetaaggaatctttct
ct aaac t t caaaacct gl gafggabiteusijaatigeasatt cahaibgraagygatReataaatct
tttaatg % t cat gacgctiget@aahgiggtcareatgggatiticacrroaictBeefdRycocsd gt gct ccct
WO 201( CT/ BRetRL§03atcBcakranticdabcdadtafiggREyaaatt&gd2_s_at

[ SEQ I D NO 48] Gaag gaﬁ%%égfg@éélﬁ%f{attﬁ %’ﬁatc?%gc%?éthb geqagabt 19
aggctcpa ggtgcatt g gegane @kd Qél@é’égftéétg ARGHCYC
t ccaact at act ccgat c§ ”._._o §§t§8ér 5 ataagat
gcttcgaaat ggaaaaccgégﬁ ..__ g@%‘f aa%&q Cq 8,[ gg ﬁ
ggaagage ---L::- cotaceet

act gcagggt ggagcact o[ @tlDd\l@aEQ]agcct ct tct caagcact gggagt t

t gat gct ccaagccct ct ¢ ggagelgatgtccigrugicitgtcg ghapapgaggestiagppgengtaaagtgtg
act gt gggt ct ggt gggc atcggatgtdgaggeeagtctgd jadatdtcataattdodbnadaddtatétiggg
aaat gat acact act gct geagstsstcigagaasgdachgeaggddcatabottgcgdaadatgdaccaca
gct cct caagagt gt g of etttgtichighgetai sgtctagsd@rhttaatatiddiggseasmeaghig

t ct gct PoeAdaR)3YA0A R FhERARPAN aRRAHAgESEERAN a8 §EHIEAL b §adtgatty
catcggjtattgtccctag @ﬁ?é §acectied S&Péé?ttrc@%ét Q;a §é attﬁattttcbﬁ SHHEchy &

ccatttfagttctcatgtg tag EEaﬁ&ééHg@étﬁé‘éét%& bétkaa 9@ t% E@élfoggﬁﬁ

Dd“'

('\O('\

—

acacagpgaacctcagtctg g acccaat
ccaatcictccatgttttd %ég @ﬂ gg ?gg ! éég%ggﬁg% actt
agacaggct gcggcttct @ 2§§ % Eﬁ ag 8
aagcctttcattttacac aflq SEQ I D I\Iﬂ 50]
Cagaaacctcgatatataattgtatagattttaaaagttttattttttacatctatggtagffitt
gaggtgcctatt at aaagt att acggaagtttgctgtttttaaagtaaatgtcttttagtgtga
tttattaagttgtagtcaccat agt gat agcccat aaat aattgctggaaaattgtattttat
aacagt agaaaacat at agt cagt gaagt aaat atttt aaaggaaacatt at at agattt
gataaatgttgtttataattaagagtttcttat ggaaaagagattcagaat gataacctcttt
tagagaacaaataagtgacttatttttttaaagctaggfgactttgaaatgctatactgtcct
gcttgtacaacat ggtttggggt gaaggg 211339 _s-at [ SEQ I D NO 51]
ggtgttgcaattggctctttctaaatcatgtg acgttttgactggcttgagattcagat gcat
aatttttaattataattattgtgaagtggagagcct caag at aaaactctgtcattcagaa
gatgattttactcagcttatccaaaattatctctgtttactttttagaattttgtacattatcttttg
ggatccttaattagagatgatttctggaacatt cagt ct agaaagaaaacattggaattg
actgatctctgtggtttggtttagaaaattcccctgtgcatggtattacctttttcaagctcag

N b . o, . N . g




[ SEQ I D NO 53] Gaatcgtttctctgtgaacttccag aaagcagccaaat ccttcagtct caagatctcag
act cacagct ggg gg atgccgcgatgtatttctgtgettatag gagtgcatactctgggg ctgg

gagt t accasmotemaizBdss gggaaggg gaccaaact ct cggt cat accaaat at PCT/EP2010/063751
ccagaaccct gaccct gccgt gt accagct gagagact ct aaat ccagt gacaagt ct
gtctgcctattcaccgattttgattctcaaacaaat gt gt cacaaagt aaggatt ct gat gt
gt at at cacagacaaaact gt gct agacat gaggt ct at ggactt caagagcaacagt gct gt ggcct gg
agcaacaaat ct gactttgcat gt gcaaacgcctt caacaacagca

ttattc
aaaagc
cgaat ¢
[ SEQ |

cgggaaggagacgct gcagegregiihiesieceggsucassiddigaatnagiiaacsggoddgtioehd
aggccagcctgaggtgct ¢ ﬁﬂj‘g‘g@a@ga%éda@&@é‘gb%bﬂ@%gcttgtggagaccaggcctgcagggg
agat cafact gacct ggcagesigat e4eghgd4HBFgagat
agaccapge ghgq faeg@ﬁ Eéét @a%gé c%% Sé&gcatcct ga
tgcctt ¢t ggagaagagcea gg % &@%Kﬁagiﬁét
atgggagccatcttcccaqE& agcte mﬁg
gttgct ggcct gget gt c( g?qég Eggsg%{gﬁ
taggaggaagagctcaggué@é% ég

Accaat
caacac
agcaat
atcatt
caaggt
2011/0
| D NO
cccccg
t ggacc
gt agag
atcct ct
gtgttg
gagctt e
ctgctct

cacggct

gg gaaf
cacgag
t gcaagt
ggcat c
gacat g

accaggf

ggctcg

213793| 5084

gaaaca
ggaagc
aaat gc
ngncac
at gcca
gaaatt

 PRORESEND af dAI0R SABAHEe 1 casancct ot cagigart ggorre o

:tcctcctgaaa,{@@CHQUQOﬂﬂaatctgctcatgacgctgcggttgtggtcc 21191
D NO. 54] O gagagatictsnabggdauzcoitgigast agaoiigitdancy Rgateast d

agQ gaggPratsy g %%89@9?9%‘1 cagece
,ctcatctgtctug@@@ﬂEﬂ&@éﬁﬂtttcctcctgtggtcaacatcacntggctg
jggcact cagt c adggagouitgtitdtctugagstotigiabttitadititcieagupraiaogcaagaata
ccttett t(;gaga %@mé@m&awé@;ggtgtgbaa@ttg@g@gmwgttgaa@ga?gettgtatala@t
D 90T 158 999 ¢ ohB6cda@as§obthtaitipsatanaafoastigly ggca
33095PCT! EP20 L0063k ascnRRe o s g e

b6] Tgact ccag @b&‘%&&&é‘éé@%@%ﬁﬂ%‘é@& &ttét@gcﬂ&ég?tét@t&gfb%%ﬁﬁé& tit QC
caaccactt ccg %&5&9@& gqﬁﬁhﬁﬁﬁ._gogctctcggagaatgacga

al ala alala
---- 689 osv e v vioLvaw OO

cagact gt ggct {SEQIBR @g’%ﬁict accagcaaggggt cct gt ctgccacc
at gagat cct g¢ilagipgtasghtiafitaagaipantaedigagracegaaagpicitcasenticagaa
At ggccat ggt c aagageraiggeagicdicgtalgtaigtantetgigicntiottrégagactistctac
% QW i cat ggattaagractatttagatttcagtiatittaglgthcprgtaganiatgtaatgagctggt

t gc higtititcd pgadastatigreagtab gt aptidtgacayoatittgaatgagttgatgt
gaaat ct ccct aacagaggpuganeichagastgstittaasytigaatt3cAawjctatBHGe |
cact gct ct cagfeghheRaggaidehRch BaaascRegn gt Rejgettatsticatgata
jaat at at aggt §iRRideeRRERaAityegaggacaaagaat ctaccy

tCcattatcgaa LI gtggagctyg gdlbbdgbbdbbglggbl
At t gt cact gat f%%@ g@@c?gk ctccttgcttt tcttctgctttgctg

e e,
ct at cagcccc

gaacaag?gaac tepcinpetaciraliggacatogtaliaa @@gﬁ@ﬁ@@@@aﬁqaawgga@axﬁ
angiggasictgigacerfagageranicftessaticatipgaigaciaeajactgage
gcaac% tgct gc¢inataaggagihgacccagegtcgggagcaaagggacatatgcgagtgaacttgage
ngaacgt ct gcag aagogmiggftaagicaany gaad agoitdictg g taguigaaprigggaccta

agt acat act cal atpeggagddangititcrgacagitctagia@eagd gnaanggatgggtgagtt
Ngaaant gaaggasgaggatatdgtadtnididggasaecidgiuatdtg@btagtitccctagaage

jagaact acaagaasaIaganRttddtidat 836ickagasarhggaggaagt a

Cyygaacaaagaccttyggagggacaact gtctgacttagagcaacyt ctgga gaaaagtT

aacaagaagcttttcgcaat aacct gaagacact cttagaaatt ctgg at ggaaag

at attt gaact aacagaat t acgagat aact t ggccaagct act ag

ant gcagct aaggaaagt gaaatttcngt gccnatt aatt aaaagat acact gt ct ct ct

t cat aggactgtttaggctctgcatca 214470 at [SEQ I D NO 59]
ggttcaccttggcat caatttgccct gaaacttagctgtgctg ggattattctccttgtcttgg
ttgttactgggttgagtgtttcagtgacatccttaat acagaaat cat caat agaaaaat g
cagt gt ggacat t caacagagcaggaat aaaacaacagagagaccgggt ctctt aa

act gcccaat at att ggcagcaact ccgagagaaat gcttgttattttct cacact gt caa
cccttggaat aacagt ct agct gatt gtt ccaccaaagaat ccagcctgctgcttattcg

agat aaggat gaat t gat acacacacagaacct gat aggt gacaaagcaattctgtttt gg
attggattaaatttttcattat cagaaaagaactg gdagtg ga naaacg gctctttttt
aaattctaat gacttagaaattagaggt gat gct aaagaaaacagctgtatttccatctc aca WO

2011/ 033095PCT/ EP2010/ 063751 Probe Set | D Target Sequence 215806- x-

1-x-at
gagaa
accatg

gaccctg ag

IID NO 55]

g

at [ SEQ
agaa

D NO 57]

gaat ¢

at [ SEQ

I D NO. 60] Aaatgatacactactgctgcagctcacaaacacctctgcatattacatgtacctcctcct
gctcctcaagagtgtg gtctattttgccat catcacctgctgtctgentgn aagaacg gc nn
nct gct gcaat ggagagaant cat aacagacggt ggcacaaggaggccn ncnt ntcctcatcg gn
nattgtccctagaagcgtcttctgagg atctagttgg gctttctttctggg



ctgttttgtcagtaatctcttcccacccatgctg acagtg aactggcagcatcattccgtcc

ct gt ggaaggattt gggcctactttt gt ct cagct gt cgat ggact cagcttccaggectttt
cttacttaawmotzviaza®sagaaccttctgacattttctcctgcatt gt gact capgaa®eig/063751
accgct acacagcaatt gcct at t gggt accccggaacgcact gccct cagat ct gct gg ag

aat gt gct gt gt ggcgt ggcctttg gcctgggt gt gct g ggcat catcgt g ggcat
tgttctcatcatctacttccggaagccttgctcaggtg actgattcttccagaccagagttt

gat gccagcagctt cggccat ccaaacagaggat gct cagatttct cacatcctgc WO

2011/ OB'éOéSWWWWSHmt [SEQ I D
NO: 64] | GERRCagTt ac ¢ dOEHE G WEPSAat at agaaaqgt t gaaggaagt agt aaaat t ca

gt at cgf aaagaacaacag¢aaQdadd@d18jt ggaat t cagccaggact cccaat ct

t gt aaapcat t ct ccat ctf Grgahagctaigatiticcsctactat cligagags gpigagtiagtageggaat
aagagapact gaaggcagaagsigragatosigeacssiod @agyegittagtiagtagtddatgtectacgg
at cagaf t ccaaaagt t calggatgthh§ragt e augatadbted A SRJReEARABgctca

t gaagal bes@RlagCt C ggéﬁ&@ a6getagtAaEss&d4cag gﬁa%?@i Rfdaatdhch agt acag
gattcctgat at agat gc¢aghgads t&%@béfg@@ﬁ%ﬁ%@@@é@g@ﬁ@é HREGAHA
221081| s-at [SEQ | ctct 8%21% ct%g ccacaaaaatgttcctttattttatgtaaaccctcaa

Ttctcacttttcat ccag %gg é g 2%&3 g g&g é:tﬁﬁaccctgc
aaact g gnnnf aagagc tgs% g%gt ggr‘ r‘:-\r‘r‘:-\'r ttct g

acagaapat act t gaat a
gacttcagcccct gccag @@@d@g@@tﬁgcaaaact gt cagct cccaaaat ccat at cct cact ct g

agtcttg gtatccag gf &aggcetitgratgcagapgogoctodgaddgaggataggetaccectttacaaat
t ggt at { gat t t ct caggaaybbitigagoacagingagitarrtapygeactatigaattigipatitgagatac
gagct ceat tt t t t gcagagghoatgacegggatagggaaatiitaiontds g gidagitgigragagec
act t gg| egzsE) Gt 9Ct Jearatassyeeiggesishgathadt dag §@%@?§acctg
cacacttgtggtcgaaa %fc‘t‘éﬂa%@b%@été&@é@%@@éé‘dt@c tg L8 tctieaNO: 66]
Tctaccgt gcggagat ca GGtat SRS %Q&M@%@tagataaggaa

ggacacpgagct t gt gga % et ataag gsﬁg%ga #e8iggigtacatict
gccgcet gt ggt ggt gect g&@&g@é:@ag&gat acacat gccat gt

gagggg :t gccccagccn aoaoaacaaotcet r-r-r-r-:\nr-r-r-:\r-r-:n‘ c

cccat cgt gggcat cgt t @@%@cﬂ@g’iﬁ'ﬂgtccttggagct gtg gtcact gg agct gt ggt
cgct gcf gt gat gt ggaggézjettapagecacupaagacaiciagiatigtpagatieatasagagaagaccat
aggct geagt gt gagacagcraaattargtigagamiggiggagecnzgigriga gdagaigagigitictigtgga
cagaat [ gcact t gt gccl geeagaby=adag22838g@dactBERch §ytyEy&adgtccagctcagtgg
Aacacct g{)%é gt cagicatguigasi gragfjatcratiaaghagggaaatagigacccagatt

—

tcaccat aft t Qj@ﬁg@@@cg%W@Wﬁg@@@gQQQ@(@Q@@bggéttacggcat
tttgatatgttccctgac Q;a @5 gtggaa@m&,@ JeafdtRagRig gi% gaésHc8tlgggg
gaaaaafttaat aacaaa é‘é%ﬁtgﬁtﬁﬁﬁéé@kﬁ t‘ébﬁé&?&cacat

gaaaggtat t gt gaaggaat,

[SEQ I P NO 68] Aaa E‘éés%ﬁg%&é?@%ﬁﬁb&%%%%gtcﬁ?fﬁagg@ %E@%%’SQ% i 2225;&2;

gatttctcattcaatth haanhhahf naaf hahft

tgcattfcagtttatata E%Qd&@é’eﬂdaaggt gt ct gct cttacattatt gt ggagcc
ct gt gaf agaaat at gt aadgesggatogigastacoteatggectagatecigctacegtateatitecigiggaagrigt ct
cact at gt caccct ggct ggegtigazagciggapteritatatgtppcatagapiptggoaaagcaatacaccta
2011/ 0B3095PCT/ EP2 () talghgiehdtgRigtryaSetcanBedggaiedccSggeayigiocR@RERGcdt [ SEQ
| D NO p206@8Rtagact gatddouatgdaatbigchbcastigicicagiigbaaggd@icet ctiggatgocat aggg

at gaaaggaaccaagcgf f iceiagt9g8ga¢@ ééé@mmgtg@fé@é&tﬁﬁ@mb@@aaggtﬂa
getttgptttct gagaagagesttfGRBOGERY gé@éé@@@t&%&ha@gd&éta@be&&gte@ma
aggaact taffitaat agt apsaitbane sadihssspattd dtadctata
aaagct pct agt gagaaa gﬁg&g%@%é@%@&&gﬁq @@%@@9@@@&@@@9

gCC&tC“CCCgcaL tettecteecttettet g" atagetctaagggeeet teacetteca gt ct gaaat gg
223593 at _ [SEQ ID NO 70]

ggcagct gcagacaagt ggtt aact ggf fi ggcagaat ggcat gtt cct gct gct ggaa
tgffittatggattaaagttaaaggcattaat gat gt aaaagaact gatt gaagaaaagg
ccgtt aagat gggggt att aat gct ccct ggaaat gcf fi ct acgt cgat agct cagct cc
tagcccttacttgagagcatccttctcttcagcett ct ccagaacagat ggat gt ggecttcc
aggt at t agcacaactt at aaaagaat cf f i at gaagaaat t aaact aggtt gggcatg

gt gcgt cacacct at aat cccagcacf f i gggaggcagaggagggaggat cactt ga
acccaggaat t caggct gcagt aagct acgat cacacgact gcact ct ggcct gcat g
cactctggcctgcatggcagaacaagaccctgtctcta%aaaaagagaaagaaatc

aaact aat cat gctgctcat 225996 _at [SEQ ID NO 71]

Acagtt caaccagt gaccgacttctctctcatgctgffiaccccacacacaafficccact
caatt ct gaaaat aagaacct gtt aat aggtt ggaaagctgtgtactctattcatatattgtt
cfficatgctagtggagagtggtgtcattagcatcttaaffitagagttgtgaaatgaffitac
caattaggaattgaatgtgtattffiffictgthaataagaagagcaaattt gaat aaataa
gctggtgtagataaacttaataatcatgcttff|cttgfflggagataggtgatgtgttgtcat

o, o e e e

—




228316_at [SEQ ID NO 73]

Acagggt cagact cat agggt cat ggagt acat acagcagtt gaaggactttact acc

gat gacct gvbOQoa@GB@st aat gt cat gt ccccaagt t gaatt aat t cagt gt clrcamPa@é0/063751
agagt t gaat gagaaacaaccatctttatcttttggtcttgctatacttcatctgttctctgca
gacat gaaaaaagtt ggcatt aagct actt caagaaat caat aaaggt gggat agat

gcagt agaaagt ctt at gat aaat gattccttttgct ccat agaaaagt ggcaagaagt g

gcaaat atat gttcacagaat ggctttgacaaattatctaatgacatcacgtctattcttcg

at ct caggctygc ac aattd dggagydat gacgcagt caacctaat ggaa
catgtg t% g&r) TH ALIFHSE QHEPQ gct gag gg agcttgtacaacaccttatg 228362s- at

[ SEQ I D NO 74] gt a¢8eQADANO3P]
gat t gapagt at acagt gatagaecttictiggatgtygaatcdddigatagottbotggeigugbagdaaictgatee tjggat gcg
agccct raaagaaacat t | agbhatdttiaghttttdgecrictigcgagaagtcactgttactgtcctaagtcgaaa
agttgcatgctctgtggce bbﬂ@bbééa’tﬁﬁﬂéééﬂé]ﬁé&%b@Qé@dc@ﬁ@ét@é@@%fabb&étggﬂzt

aatttcagc %qcagaaaa b%bggg%gmbew Ec,Cag cccc
agaagaa bs Qti’%gtfc% feﬁ c 151
Aat aacftcatttcctac @i a [CM f aagcaa
ac?cagg?at ?t attatc tg% gtgattza E Ettt?tﬂ:
gat aaapt gat aaagaccatf]

aacttchcatttcttaat gg. g bicf%ngt%g%ggg tgaa aa’tﬁg%? aCgaa tgoat
gt caggptacgat ct gca Fb‘ %t ggaat gctt gt t asaaat accaattgetatg

acaaaagcaagt ct gct gg [&E@dDgﬂ@t&&]cagcag gt ttcccatgttatt ct gat gt atttt
aacat t { gagagccact a¢agatcajtatpiaataiidavatgadgntg@@d@d cjcchSficadadga |76]
Aaccaaf acacaaaat t t § egbagaiqagaatiatggagstayaastegataggabttggictitctt
gtgcttgcgattffitttt b@ﬁaémbtaggéé@ta@bgm@wdgb@mg@&tcbggégcsatagﬁtaga
cccggt gaagt gt acat cg b@éﬁé&b@ﬁ@b%@&édét%é‘@ia%ﬁé‘éd fteRastgadtaatga
gt ct gatbersdd Gahaot &g

eatthad St é&%ﬁé@@ﬁﬁ t%ﬁtfat«;fcft Eééd&%
tctaaapctcttgtigtt &E g é& g&ict 61%59
t%tt
(§ R 77]

attctapggtaccatttt
tact at at t t aaaagagasg
at acct gcaaa [
gat agcctttat & 005‘689 3?%9%05‘ éggﬁ%ag

accaaal
Tgct gcy

gcccca 5{98%93@@5‘ 8 cat ccat cccag gg ga

at cactt acct at gccag @SE@thN@aﬁade}ct ctcagaagnnnnnnnnnnnnnnnn
nnnnnnpat gct caaat t aaggttigisaeanicagettttegghdddanagatagdgpeiatigecdaaatgtga

ccatttgctctcatctcag @QQ&Q@Gt&tté@@@@@tb@t@tﬁégtg@@Sébb@@étb@ét@ét&t@dtt&@ﬂa@ﬁé@
ccacct Jtazégaac'[ gc agheaeddadtddcatih SictRige g glcateagtaktcaac

—+

LCI"'

ctttggpd gt c3 %Qééttt&&&&t@ﬁ‘a%%é‘%g%@@&% é&@bﬂ:ﬁfg@%ﬁ @ﬁécctgt

tgaact gacagcct gt ga cﬂ@% &9&3%@&@%@&8&% %Et& gac

agt gt gf ggt acngagct ¢ggt ggacagag ! LE a‘tt%ﬁ

2011/ 083095PCT/ EP201) P P OHe e _ [SEQ
|DNO _________ ol ilfa¥al a¥akixaé= nfnffnnftfnnnagtctct

caagac :aggaacgagaa 5]gt gacagcgat gaat t agct £ cag
ggthtttgtgttcccttad Jtcztctacttmta;ttg@acamatttcmmmctttta@taaacigagtgagagc
ccat ggf t t agacgt aat { chgcdttatticcaggarccaarmid gaagionaghasgantttgactgttgtictige
agcgaa a?&fﬁéaa aaggagaaiatgyiaiggrcoyigobectotid gratttdcggtogratagaaaa
agccac at ctggaddgaabgichgeitartggcteaesgizatsiagtégcttcagettcaaa
tt gaaat agcacacagca%@é@ég’wg%ﬁé@étﬁta‘téa@:tcﬁ;@bfﬁab@éét‘tt@aﬁ #5988 taac_| [ SEQ I D
NO. 79] getg atttagg SAGERIBEG M G bBAALRB el 0t 01 L0
ctga

ggctggatcttgatagcauk catcat t acat ct gt cacccgat gcct
atctcca gL t cl.gL t+ttet g\..ag\..L gaacu et S13) aaaatctattt ggaacaggagcagta

gat cct t aaaagt aaagccacagagcat gcaact gaatt ggcaaaagagaat att aa
atgtttctttgagggct cgcat ccaaaagaat at aacact ccaagcat gaaagagt gg
cagcaaatttcatcactgtatactttcaat ccgaagggccagt act acagcatgttgcac

aaat at gt caacagaaaagagaagact cacagt at caggt ct act gaaggagat ac
ggtgattcctgttcttggctttgtagattcatctggtataaacagcactcctgagttat gacct
tttgaatgagtag 229391 s at __ [SEQ I D NO 80]

G gttgggctggatcttgatagcagttgttatcatcattcttctgatttttacatctgtcacccg
atgcctatctccagttagttttctgcagct gaaattctggaaaatctatttggaacaggag
cagcagatccttaaaagtaaagccacagagcatgcaaé gaat t ggcaaaagaga
atattaaatgtttctttgag ggctcgcat ccaaaagaat at aacact ccaagcat gaaa

gagt ggcagcaaatttcat cact gt at acttt caat ccgaagggccagt act acagcat 229543 at _
[SEQ ID NO 81] tctactcattcaaaaggtcataactcaggagtgctgtttataccagatg

aat ct acaaag ccaagaacaggaat caccgtatctccttcagtagacctgatactgtgagtcttctcttttct
gttgacatatttgt 229625 at [SEQ ID NO 82]
ttagctcctcaagcatatctgactggcatgatcctgcattgtggttacctggaagggaaa




Target Sequence 231229 at [SEQ I D NO 83]

Ccacgt ccaaggt gat cct gagggct gt ggcggacnaaggggacct gcaagt at nt

gt ccct gnnwecotiga@gaaggct gttt ccaccacgggnt acgacat ggcccgaaaT/EP2010/063751
tgcct at cactt caagcgt gt gct caaggggct ggt ggacaagggct cagcaggt gac
cggcangggggcct caggct cctt caccct gggcaagaagcaggcct ccaagt cca

agct caaggt caagaggcaacgacagcagaggt ggcgct ct gggcagcgccccttt
ggacagcacaggt cact act gggct ccaaacaggggcacaagcggctt at caagg

ttc di taat gaggctagygccaggcaagcda
g?gaggggtc}j (‘g n(‘t%l(a q(tﬁ?rq?](e 8? m‘am‘gnggaagg’%l")ggq atg [SEQ I D NO 184]
ggaacaggagcaact act g @&E@d@g@@t&ﬁ] caaaaagaaagcagaat aat gaa
aaat gagat acaggat ct ¢ Giggegirgeal ¢ggdaptaTeRpguatgigtocgttgagtggctccgea
agct aapgaccagagect t @@twcfg@@@@s&m@geg@@d@dafg@@wtm&aaagaca

gaat t t pgaacaagcgt caghagightdcdatacdcaatctAgad atdaae ﬁcc’tg
agtttaf aaaggcat gt gglygedahoct bt‘ca%g éﬁéct%%a{g%% ghidg aaac

aacacct ohgPRILC HAY( @&%@%@5& %?@ SGHEBttccagaagt
ggcat cagaaggtgct aageeebed & m Efi3g45982 %Q&&t ccatgtacagc
acaccapat ccagccct t gaf i eo gt’ ddw%g ! Giccacey
at ccgef aagggat cagggadadgs AGUdAL dag gagelgt
ct ccagfgct cct act ggtcgC it %% 9 gt
cat caa,aggt tctcaatt &9 el lishieifojec s %883??%91 98?%%30 c

aaactc agat gct ¢ fA99¥hngt gct at g gacca ag
232311} at [ SEQ | D NEBE@AD NO:37]

acat acftt gggt t gat c¢ @&idgeagranateigiagetacehsianggagtedaagagcatcagg

caat t gft at gt cccagge aehatiedagssashaRicacRectiasasnahsrgabtsaccag

t gt agat caaggcaggag %ﬂzgé‘é’c?ét@ G&Eté‘tfa fca Q@t%@g aaggttggatcca
aaaatggaa gnaa % c§t tataactaa

t at gaac 2 gaay E@@ t(g g@

t gat gt gt t aaggaat gc% gf% g& tt&ccctttb gca 02%3{5 at _

[SEQ 1P N 871 . Laictaatt %pn? atg ttt%ctttttt gt ctat,? gefcigeca
gennnckncaanaagnt a g %%%ﬁ@% %5%@%@%&8@@ e ot
tgtttgracaggatt gggt lapgceq 5¢% ﬁ cat cat ggccttt gggt gag
aggcceft gt gt gt t t ggg4SEQJPANA@t3sigeat nccat ct ct gt cat caccat t at t gag

aaaat agaogsst aggt t ¢ Catdaccgsaiocidcabgggagcidtargaataystictitgdadatrd
ct caggat gat act gt gaggagagédcaasgtcaicartgrenagataigeggaracagt ttt

gt ggt cfttggacactcy gttccatttcaggtgatt WO

2011/ 0B3095PCT/ EP2 g?;@? ob Sett | D Tar et Se ence 81 § at [ SEQ
D NG| 88] gaagt e %&5 et %%‘é;%i’é@ t g%%tg%ﬁaaa atsta flfdatads
gaaggaagt gat gcaaaa éqgttt%tg %{baéé’& it Fidl caggaa

ccact cAcagggt caaat @g rrteaageaea qt@qtg{cagtaatgtc
cct t ccpagghss cract ¢ & g@taséa@m@%tatttattﬁg@saﬁatgc@s gegaactttttgga
gcaact gggaat cacag gtcaagtaigaptgaageigigacageatategtaalciggactatjtictataggataat
ggaggcacat t at cct ggatuxteeaitpiaaraicitapuiitydtiaigcrgagiagatctigapgagoaticatasya dcaagg
aaggt af t agt ggaacagaggeasttityogitgtimbb btcdg@atdgcigmaacaaagatgaccatcagctgttt
gct aat { t acat gct gaac ct@eatcHtbyiggoagtbasy e gptasyatitdtgdd aottaagg
gagtttgagggct tt cgcagsarhgeddiagddatioatdtyfierpgigetRictptgdaiagant aagt
gcctt acgtgagtgtgtcatcaat cagaacctaage 234907_x_at | SEQ 1D NO— 89}
Agaagagatt ct gct gt ct acat caat acacct g aat agt t ggacagaaaat t gaaat ¢
ttttaactaattctaact at gaagcacagt gaaat agaaagttaggct 235175 at [SEQ I D NO 90]
Gacagt gagct ggcacagagt t agggaaat t gact gt gt ct cat at t ggct agt gaga
gtgatctgttggaattgtatatcaaaattttaatgtacatacattttgtctagcaattctactatt gg
gtatttatatagtacatataaatatn aatgtatatgtttagtaaatatatacttatagttag
taaatatantttatatctatttagtaaatatactaaatgtcaggnntct gagnccaagctn

aagccat cat at nccct gt gacct gcat gnt acat ncgt ccagat ggnct gaagcaag

t gannnnt cacaaaagaagt gaaaat ggcct gttcct gcctt aact gat gacatt acct
tgtgaaattccttctcctggctcatcctggct caaaagct cccccact aagcaactt gt ga
cacccacctctgcccgcag agaacaaccccctttgactgtaattttcctttaccaaccca

aat cct gt aaaat ggt cccaacctatctcc 235276_at [SEQ I D NO 91]

Accct gcactcccaaagatttt gt gcagat gggt agt Btenttttttaaaaatt gt gcagat

at ggaaaattgtgacttactt cat gaccagaact at ct agaat at gt gt gggggt at aaa
catcttgcttaaccaaat at ct at gt aggcagaggt aaccaggagagaagcaagact t

gct gcct aaaggagcccaccattttacttttcacatttaat ct gccacgttgaat caattgg

aat aaaacct gact cgcag gt gact ggacaggaaat cccaaagttccaccatttctat gctta 236328 at
[ SEQ I D NO 92]

gaaacccat gct ct t act at gaaagaacgt t agt acccaggt t t t ccat gagat t ct ctac




Aaat gt acccttg atttgatgctaatgctgtatttagggct gaaggaagcacacact aaa
tatctgagtgcttttcagattccatct at gct gaaaaagaat ct aggagaat aaacncat t
t caat t agowot2bm@iasNNNNNNNanaannnnagcccact aaagcccagt agg pgeatrag@ 0/063751
gagagaacact gcaccagg attcag atctggattctaanttttgttct gaaaa

at agcaagt gacact ggcat gccatttaacct ctccgggcctcaatttccact at agat a

gt acct gat gt gt cagt aagacaact gat gt aact tt gccaaacaagt agaattatcctt
cctcectttgtcctgetctgtcctagettttaatacttggtctgecctaacattttcctgtatgtattt
ctttatce _(,aatt Ctagcdaggaddaagt dadt gac dattttcatttcc

caat at aE;’{cﬁéd%&alp ;‘% ﬁ?.eartgtgrt (‘(‘tgt gct gat tg(‘gat 238581 at [SHEQ I D NO
95] Aafaat gt gcagct I[SE@dDgﬁgOgtojgaggct gct att ct gt ggacagt gagatgttt cct
t ggcaci gt caat agacaafllctagegteggagoeidtocitagagratditgFat aggggictagactcag

at aat apaat agagat t c1 cargggdHaabaecHprrictagaeatgidytmaetdgdtgigagactctaa
ataggct taagggct aaa @P&%@Qﬁa@bh@ﬁcﬁg}t&t@&&bﬂ&é&@@ﬁﬁéat&ﬁé‘éh%@ﬂﬁ ®f¢tcacaa

actt aaat a catttt tatt@éc% begReddt bEabe
atgttt a?@ ceit fhg fcﬁ éé’g}a‘?g% b % &?a%%t E& 3 ég&ga;ggi d]
agacan. la b\ﬁ%Ct&

.{'\

aaat ct gagt gcatttaa %55

gcttct acaagt gt gcca

tttgttfcctgtgatttt %ga%a %;% % % %g%%%&% irL t(’“géaa?
tt aat gcat aagct [ a 3
gagct?anm?wg??m 9@99991 9@9@ Gapr 9@3 ﬁé@tsgﬁ )
t cat agpat ct gaat ggct g&EQaE)at@géd:]at ct gat ggctg aaag aggg gcgt attttt
cact ct gt agt gaaaggct Gigaatiagtdaigaghycta§eddah st cdgggattitittihitadhdtgga
t aaaaaf aagt cgccagct gtattactidtigtteprtgRiotiddodgntgcdAadichgtedtgedpeteac
ctt gat gt accagagat af gtdctrpftcagssdat@dtdctdcatdagaticet gracth§hsmnsagatycac
atttaapaat1t accattlgbeadgeassdaabaaattayladftaqacaidigagdficasiatgidgdda
aaat capfP?Gtahaca %@5@@?&&@&%&5&6&6&@%@@@&%@% R2Raa4Yt8&ggga

naacaaaagcagct aat t SttHSatecc ttatggact

caact cgccaaggaaat a % Ei?g L HA99RC G tatt
tcttccict gat aacacagt 8 Eg@ t gcaccaagc
WO 201[L/ 033095PCT/ Eﬁg;f TS p,qgc,:, fz9§ ‘Qrt§ %ﬁ C‘tég%el at [ SEQ

| D NO [ 98] Gaaat gm r‘aaaanat r‘ar‘aaaaaaantr‘ aa
aaataaftctactctgtg e{x&E@d@a‘d@t ga]at at t t n ngt acttaccct cat aagcatt aa

aagaaagt aat gcat gaaaiNgagayacrragtigggaggdcaatighbitdcrtpmtdtgtimageatcactt
cagaagacct agagt at gatagbé gedgiatasinattatitdtagatigoidita tegjaegatdatgttaatat
at gt gt gt gagat t t at Catit3Giepd Rt Rt tab@ﬁ@dt geadtcteacdtipaabngttatt

at gagagct cttagttct | #tbhgté448Stasghgticalatect at@%tttgaagatagaaggtttgc

Cecagef gePbtadest t { %@ﬁﬁa@&t&@a&ﬁbg Sk tgﬁfg%ta%aaata@a g{g;gae tga

atatatjtccatctgtcc aaice %Et%% SR3 %g agggaa
acat gaf cnaaat caaaggg 485 ‘&Eﬁ
agt gt cf ?at ga?gt gtA tF | ‘f@ g%; %ﬁ &
aacq ctcc
&P gaat bt ot cangact G4 9PgH agtc okega ]

tttca
gittapidiazy tLCCPtC
acagac hacct gct cccca t[@lEQtIDd‘tJQagg]agt tt gacgaggt gt ct cggat agt ggg
ct ct gt agaat t cgacagt
gcgacagttttcctt ct caigetogtogaybgiotigictaptifcuatcdtcddotgdtyicteabgasd@giaggbitt
agggaapt gaaagaaagg¢ tagegeadth6agd gratetiaidoast agesagigaabccatctiticct
tttctcraact cagaaac acargpitatdet dagaritetdtetddiatca diafgeartiiigadttggg
at t gaahgg¥etd &t ga @ga%g@tﬂit&étg@@@@%ﬂ@%@%t&a@@g@mw&camgggc

aaagt af caggacgagaat g@ggg{a&% E&%%@ﬁé&@éﬂ% fg%ﬁ‘% % atctccagc
ata
t

|_|

agcaaatgttat gcat aad

tatttagggaact gctt gag .-.9 S St Qedath gt tt?tttaa D44 ctgéﬁg gt the
i nvent|on provides|g_g¢ it gene LRSS % gssi ng
steps Lc oduce

subjectlng this natrlx to a signal to noise statistical analysis to
identify the differentially expressed genes or probesets and then ranking
t he genes or probesets in order of nost differentially expressed gene.

I n one enbodi nent a threshold nmay be established by plotting a neasure of
the expression of the relevant gene or_an "index" derived fromthe gene
intensity vector for each patient. Gbﬁ%rally t he responders and the
non-responders will be clustered about a different axis/focal point. A
threshol d can be established in the gap between the clusters by cl assi cal
statistical nethods or sinply plotting a "best fit line" to establish the
m ddl e ground between the two groups. Values, for exanple, above the
pre-defined threshold can be designated as responders and val ues, for
exanple beIOM/the _pre- designated threshold can be de5|gnated as
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41, 42, 43, 45, 46, 47, 48, 49, 50, 51, 52,53, 54, 56, 57, 58, 59, 60,
61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78 ,79
80, 81, 8Roan11@33@snes in Table 1
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The invention extends to use of the profile(s) according to the invention
for predicting or identifying a patient as a responder or non-responder to
i mmunot hewepy11/8B®B as cancer i nmunot herapy, for exanpl ectareew/ otxsti s

I mmunot herapy, in particular Mage inmunot herapy, especially for nel anona.

Thus the invention includes a nethod of analyzing a patient derived sanple,
based on expression of the profile/gene(s) according to the invention for
the purpose of characterising the patient fromwhich the sanple was derived
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[SEQ ID NO:54]
Ctgagagcctacctggagggcectgtgegtggagtggcetccgcagatacctggagaa
cgggaaggagacgctgcagcgecgcggaccccccaaagacacatgtgacccacca
ccccatctctgaccatgaggcecaccctgaggtgetgggecctgggcttctaceetgegg
agatcacactgacctggcagcgggatggcgaggaccaaactcaggacaccgagct
tgtggagaccagaccagcaggagatagaaccttccagaagtgggcagctgtggtgg
tgccttictggagaagagcagagatacacatgccatgtacagcatgaggggcetgecga
agcccctcaccctgagatgggagcecatctticccagtccaccatccccategtgggceatt
gttgctggcectggctgtcctagcagttgtggtcatcggagetgtggtegetactgtgatgtg
taggaggaagagctcaggtggaaaaggagggagctactctcaggctg

212671 s _at

[SEQ ID NO:55]

Accaatgaggttcctgaggtcacagtgttticcaagtctccegtgacactgggtcagec
caacaccctcatctgtcttgtggacaacatctttcctectgtggtcaacatcacntggcetg
agcaatgggcactcagtcacagaaggtgttictgagaccagcttcctctccaagagtg
atcattccttcttcaagatcagttacctcaccttccteecttctgntgatgagatttatgactg

caaggtggagcactggggcctggatgagcctcttctgaaacactgggagcectg
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43, 45, 46, 47, 48, 49, 50, 51, 52,53, 54, 56, 57, 58, 59, 60, 61,62,

63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78 ,79 80, 81,
82 or 83 wenesi/3swoFabl e 1. | n anot her enbodi nent PhirErRavesd7TEDN
relates to diagnostic kits. For exanple, diagnostic kits containing such
m croarrays conprising a mcroarray substrate and probes that are capable
of hybridising to nRNA or cDNA expressed from for exanple, 5 6, 7, 8, 9,
10, 11, 12, 13, 14,15, 16, 17, 18, 19, 20, 21,22, 23, 24, 25, 26, 27, 28,
29, 30 Probe Sét1D°° T%?get‘?équence

[SEQ ID NO:56]
Tgactccagatactgcctgagcagecgectgagggtctcggecaccttctggcagaa
cccccgcaaccacttcegetgtcaagtccagtictacgggcetctcggagaatgacgag
tggacccaggatagggccaaacccgtcacccagatcgtcagecgecgaggcectggg
gtagagcagactgtggctttacctcggtgtcctaccagcaaggggtcctgtctgecacc
atcctctatgagatcctgctagggaaggcecaccctgtatgetgtgetggtcagenccctt
gtgttgatggccatggtcaagagaaaggattictgaaggcagccctggaagtggagtt
aggagcttctaacccgtcatggtticaatacacattcttcttttgccagcgcttctgaagag
ctgctctcacctctctgcatcccaatagatatceecctatgtgcatgcacacctgcacact
cacggctgaaatctccctaacccagggggaccttagcatgectaagtga

[SEQ ID NO: 57]
gggaacactgctctcagacattacaagactggacctgggaaaacgcatcctggacc
cacgaggaatatataggtgtaatgggacagatatatacaaggacaaagaatctaccg
tgcaagttcattatcgaatgtgccagagcetgtgtggagetggatccagccaccgtggcet
213539 at ggcatcattgtcactgatgtcattgccactctgctcecttgetttgggagtcttctgetttgetg
gacatgagactggaaggctgtctggggctgccgacacacaagcetctgttgaggaatg
accaggtctatcagcccctccgagatcgagatgatgctcagtacagecaccttggagg
aaactgggctcggaacaagtgaacctgagactggtggctictagaagcagccattac
caactgtacct

[SEQ ID NO: 58]
tgctggagtccactgccaatgtgaaacaatggaaacagcaacttgetgectatcanga
ggaagcagaacgtctgcacaagcgggtgactgaacttgaatgtgttagtagccaagce
aaatgcagtacatactcataagacagaattaaatcagacaatacaagaantgnaan
ngncacngaaantgaaggaagaggaaatagaaaggttaaaacaagaaattgata
213793 s at | atgccagagaactacaagaacagagggattctttgactcagaaactacaggaagta
gaaattcggaacaaagacctggagggacaactgtctgacttagagcaacgtctgga
gaaaagtcagaatgaacaagaagcttttcgcaataacctgaagacactcttagaaatt
ctggatggaaagatatttgaactaacagaattacgagataacttggccaagctactag
antgcagctaaggaaagtgaaatttcngtgccnattaattaaaagatacactgtctctct
tcataggactgtttaggctctgcatca

[SEQ ID NO: 59]
ggttcaccttggcatcaatttgccctgaaacttagetgtgetgggattattctecttgtcttgg
ttgttactgggttgagtgtttcagtgacatccttaatacagaaatcatcaatagaaaaatg
cagtgtggacattcaacagagcaggaataaaacaacagagagaccgggtctcttaa
actgcccaatatattggcagcaactccgagagaaatgcttgttatttictcacactgtcaa
cccttggaataacagtctagctgattgttccaccaaagaatccagcectgctgcttattcg
agataaggatgaattgatacacacacagaacctgatacgtgacaaagcaattctgtttt
ggattggattaaatttttcattatcagaaaagaactggaagtgganaaacggctctttttt
aaattctaatgacttagaaattagaggtgatgctaaagaaaacagctgtatticcatctc
aca

213193 x_at

214470 _at
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36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 51, 52,53, 54, 56,
57, 58, 59, 60, 61,62, 63,64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75,
76, 77, 7’80,268/8809581, 82 or 83 genes in Table 1that arecetapabibosssbi

denonstrating the gene signature of the invention. In one aspect the
I nvention provides mcroarrays adapted for identification of a signature
according to the invention. In sone enbodi nents, the invention also

extends to substrates and probes suitable for hybridising to an nmRNA or
cDNA npEet X ssed [, one_or nore genes enptoyed T the tnvention, for
exanpl . PFOG 54t o | 12r95h SHIHENER 3005 PCT] FP2010/ 063751 Commerlci al | y
avai |l apl e m croarr aySEQABXNONG6GRNY nore probes than are required t|o
characterise the difNaatgaiadaltactystyessiteataahchdutctgentatacutdticctoatest der at i on
at any|one time, t0gaicdtdahgagietiyteaiittgécatdiecaitedit§icicnighaagaasggy |nore
probe sets may recogRhsQclde8atyaBag§itfcataacagacggtggcacaaggaggeennent
215806 x at ntcctcatcggnnattgtccctagaagcegtctictgaggatctagttgggctttctttctggg
— = tttgggccatttcagttctcatgtgtgtactattctatcattattgtataatggttttcaaaccag
tgggcacacagagaacctcagtctgtaataacaatgaggaatagccatggcgatctc
cagcaccaatctctccatgttttccacagctcctccagccaacccaaatagegectgcet
atagtgtaganannctgcggcttctagccttgtcectctcttagtgttctttaatcagataac
tgcctggaagcctttcattttacacgccctgaagceagtcttctttgeta

[SEQ ID NO:61]
Cactactgctgcagcetcacaaacacctctgcatattacatgtacctectectgetectca
agagtgtggtctattttgccatcatcacctgctgtctgcttngaagaacggctttctgetge
aatggagagaaatcataacagacggtggcacaaggaggccatcttttcctcatcggtt
attgtccctagaagcgtcnncnnannnnnnnnttgggctttctttctgggtttgggecatt
216920 s at | tcagttctcatgtgtgtactattctatctattgtataatggttttcaaaccagtgggcacaca
gagaacctcactctgtaataacaatgaggaatagccatggcgatctccagcaccaat
ctctccatgttttccacagctcctccagccaacccaaatagegcectgctatagtgtagac
agcctgeggcttctagcecttgtccctctcttagtgttctttaatcagataactgectggaage
ctttcattttacacgccctgaagcagtcttctttgctagttgaattatgtggtgtgtttttccgta
ata

[SEQ ID NO:62]

tacctggagggcacctgcatggagtggctccgcagacacctggagaacgggaagg
agacgctgcagcgcgeggaccccccecnaagacacacgtgacccacencectnnct
ctgaacatgaggcataacgaggtnctgggttctgggctictaccctgecggagatcacat
tgacctggcagcgggatggggaggaccagacccaggacatggagcetcgtggagac
217436 _x_at | caggcccacaggggatggaacctticcagaagtgggeggttgtggtagtgecttctgga
gaggaacagagatacacatgccatgtgcagcacaaggggentgcccaagceccctc
atcctgagatgggagcecctctccccageccaccatccccattgtgggtatcattgetgg
cctggttctecttggagcetgtggtcactgnnnnnnnnnnnnnnnctgtgatgtggagg
aagaagagctcagatagaaaaggagggagctactctcaggctgcaagcagccaa
agtgcccagggctct

[SEQ ID NO:63]
ctgttttgtcagtaatctcttcccacccatgctgacagtgaactggcagcatcattccgtee
ctgtggaaggatttgggcctacttttgtctcagctgtcgatggactcagcttccaggcectttt
cttacttaaacttcacaccagaaccttctgacattttctcctgcattgtgactcacgaaattg
accgctacacagcaattgcctattgggtaccccggaacgcactgcecctcagatctget
ggagaatgtgcetgtgtggcegtggcectttggectgggtgtgctgggcatcatcgtgggceat
tgttctcatcatctacttccggaagccttgctcaggtgactgattcticcagaccagagttt
gatgccagcagcttcggccatccaaacagaggatgctcagattictcacatcetge

217478 s at
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R NR)) Wiere testset is a
WA
IT[ e(irse(gl'ﬁl?g?? of class list containing : 1 a @
SE@ IDeNOoV3]0f 100 mean val ues for each PSin t
Aggetcughctestalgutcarph glBatatapbagttgaaignasttttctbice g
aéagtttgﬁ@t @ad&@ﬁcéﬁ%b&@tdﬂftgé ggtasRMRgRigHEAYSA
g%Batd8afhad iR gCEsRAER ttcgéfé'zﬁ)atbé‘athﬁ 8t é‘ta at t
Ea (It Etrtatgéfé‘éﬁ Rﬁat E&Ht
o ﬁf‘z‘%
r \/F tlSC a-t at t he
gtactggcccttcggattgaaagtatacagtgatgaaatttgctgccactctttcatgcttg
gagtgttatattcttttggatgcgagccctcaaagaaacatttaatattctctttigccaattc
agttgcatgctctgtggctttacttttaaggatctgctgctcctgticcaaatagattttccag
agaagaatgatgataacaactgctatcaagatccagcccaac
[SEQ ID NO: 75]
Aataacttcatttcctacaaggtataaaaagtggtcaagtgaatgtgaaggggcttttct
aggataaaatgataaagaccattttaatatcagaaagggttgtcttattaatttttaaataa
aacttcacatttcttaatggggagctcattcagaaactaaataatggttictcaaagtgtg
gtcaggatacgatctgcatcagaatcctiggaatgcttgttaaaaataccaattgctatg
aacatttgagagccactaccaatcatctgtacagttcctactg
[SEQ ID NO: 76]
Aaccaatacacaaaattttcctatgtcagaatgtggtggagcataatagattgtatttggt
cccggtgaagtgtacatcataagaatccatagtactttgaagtaccattgcaccaagat
gtctgactgaattcatagtcacacttttatttgaaagaaagaattgttgtagttttttttcattat
tctaaaactcttgttgttagatacaagatttaattaagatctaagctcctgcttatttaatgta
tactatatttaaaagagaattggtaaattttgaatgtgtgtaatattttggaacctgtttaaaa
accaaatatacctgcaaatagatacagcctatcctatactattta
[SEQ ID NO: 77]
cccaggccccagatcctcactcagatcctccagccaagctttcatccatcccagggga
atcacttacctatgccagcacaactttcaaactctcagaagnnnnnnnnnnnnnnnn
nnnnnnnatgctcaaattaaagtaacaaactaactcagcttttccaatgaggcttgaat
ccacctgtgtgaaactgcagtcggagttgtttagatgtgatctggcaatgctatccageat
ctttggagaccaatggtcagtcttttcctggccagaggaaagattgatggccctcccact
tgaactgacagcctgtgannccctigggggcatagactgcecttcctiggacccttccaa

e _Tormal T zed-—mcroarray data for the 10

@thﬂéﬁ@tt@@é‘@(ﬁammltcbtyicdécﬁagﬂtgagttafattbﬁ@cg&ﬂéhdmO
Hatatht

[SEQ ID NO: 74] é
aatttcagctgcagaaaactaactggagataggcatcgggtgacagatgtaaaaatc
acacaggaatatattatcgggaacaaagtatttcctgctgccttaactctttgggatgcat
acaaaaccaagtctgctggaaactgcatttcagcaggtttcccatgttattctgatgtatttt
gtgcttgcgattttttttttccatagaatttattaagtgaagttictaaaactttgcttctcctgat
attctaaggtaccattttagaaaaaacatttgttttaagattccaagaaacctgtgagttaa
Tgctgcetgatagectttatcttcctcatcataaagagcetacagaaaatatcactccaage
ccatttcctctcatctcagcecctatcttcacacatcactttcacttttttacaaattttggacca
agtgtgtggtacngagctcagtgcacagagtattcacccagcatcatgaatcaacttg

40



Mean Sd PCl 213793 s at 6.638 1.437 0.0827 223593 at 4.245 1.721 0.0698
225996 _at 5.369 2.116 0.0625 204556 _s_at 3.515 1.49 0.0594 223575 at 5. 664
1. 785 0. 05BR02ABEME_at 7.907 1.526 0.0553 231229 at 6. 4G&TEPIHLE378504
1562051 at 3.576 1.847

Probe Set ID Target Sequence

[SEQ ID NO: 78]
tgaagaaagttctcctecctgatcacagccatcttggcagtggcetgttggtttcccagtetct
caagaccaggaacgagaaaaaagaagtatcagtgacagcgatgaattagcttcag
ggattttttgtgttcccttacccatatccatttcgeccacttccaccaattccatttccaagattt
ccatggtttagacgtaattttcctattccaatacctgaatctgcccctacaactccecttect
agcgaaaagtaaacaagaaggaaaagtcacgataaacctggtcacctgaaattga
aattgagccacttccttgaagaatcaaaattcctgttaataaaagaaaaacaaatgtaa
ttgaaatagcacacagcattctctagtcaatatctttagtgatcttctttaata

[SEQ ID NO: 79]
gctgatttagcttatggaagaggaaccagaaatttgtccttgaataatgnttccegtgttg
ggctggatcttgatagcagttgttatcatcattcttctgatttttacatctgtcacccgatgect
atctccagttagttttctgcagctgaaatictggaaaatctatttggaacaggagcagca
299390 gatccttaaaagtaaagccacagagcatgcaactgaattggcaaaagagaatattaa
_at

atgtttctttgagggctcgcatccaaaagaatataacactccaagcatgaaagagtgg
cagcaaatttcatcactgtatactticaatccgaagggccagtactacagcatgttgcac
aaatatgtcaacagaaaagagaagactcacagtatcaggtctactgaaggagatac
ggtgattcctgttcttggcttigtagattcatctggtataaacagcactcctgagttatgacct
tttgaatgagtag

[SEQ ID NO: 80]

Gtgttgggctggatcttgatagcagttgttatcatcattcttctgatttttacatctgtcacceceg
atgcctatctccagttagttttctgcagctgaaattctggaaaatctatttggaacaggag
cagcagatccttaaaagtaaagccacagagcatgcaactgaattggcaaaagaga
atattaaatgtttctttgagggctcgcatccaaaagaatataacactccaagcatgaaa
gagtggcagcaaatttcatcactgtatactttcaatccgaagggccagtactacagcat

[SEQ ID NO: 81]
tctactcattcaaaaggtcataactcaggagtgctgtttataccagatgaatctacaaag
ccaagaacaggaatcaccgtatctccticagtagacctgatactgtgagtcttctctttict
gttgacatatttgt

[SEQ ID NO: 82]
ttagctcctcaagcatatctgactggcatgatcctgcattgtggttacctggaagggaaa
aacaacccctgggaattttatccaggaagttggaacaatcacaaacaaaagtggga
ggcagaaggaannggcacattaatcctnnnnnnnnttatctttttctcctnagaggca
caagtgaaagcagaagctgaaaaggctgaagcgcaaaggttggcggcegattcaaa
229625 at ggcagaacgagcaaatgatgcaggagagggagagactccatcaggaacaagtga
gacaaatggagatagccaaacaaaattggctggcagagcaacagaaaatgcagg
aacaacagatgcaggaacaggctgcacagctcagcacaacattccaagctcaaaa
tagaagccttctcagtgagctccagcacgcccagaggactgttaataacgatgatcca
tgtgttttactctaaagtgctaaatatgggagtttcctttttttactctttgtcactgatgacaca
acagaaaagaaactgtagaccttgggacaatca

229152_at

229391 s at

229543 at
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0. 0503 244393_x_at 4.702 1.444 0.0494 200615_s_at 6.286 1.232 0.0407
228316_at 5.362 1.369 0.0402 201474_s_at 4.506 1.331 0.0376 222962_s_at
5.177 1. N80 2011033®5236328_at 7.034 1.936 0. 0339 232481_eCater30168483781 053
0. 0328 228400 at 3.458 1.437 0.0279 211149 at

Probe Set ID Target Sequence

[SEQ ID NO: 83]
Gcacgtccaaggtgatcctgagggctgtggecggacnaaggggacctgcaagtatnt
gtccctgnncaccctgaagaaggctgtttccaccacgggntacgacatggcccgaaa
tgcctatcacticaagegtgtgctcaaggggcetggtggacaagggcetcagcaggtgac
231229 at cggcangggggcctcaggctccttcaccctgggcaagaagcaggcectccaagtcca
agctcaaggtcaagaggcaacgacagcagaggtggcgcetctgggcagegcecccttt
ggacagcacaggtcactactgggctccaaacaggggcacaagceggcttatcaagg
gggttcgaagggtggccaagtgccactgcaattaatgaggcaggccaggcaagcea
gtcaggggtgccaagancgccattggctcagtgcagtgggaa

[SEQ ID NO: 84]
ggaacaggagcaactactaaaagagggatticaaaaagaaagcagaataatgaa
aaatgagatacaggatctccagacgaaaatgagacgacgaaaggcatgtaccata
agctaaagaccagagccttcctgtcacccctaaccaaggcataattgaaacaatttta
gaatttggaacaagcgtcactacatttgataataattagatcttgcatcataacaccaaa
agtttataaaggcatgtggtacaatgatcaaaatc

[SEQ ID NO: 85]
aacacctcttaagtctagcacactgcagtgaggccaggcacctcagtgetgggecagg
ggcatcagaaggtgctaagecctctctccacaatgccaagacggagaccacagcect
acaccaaatccagcccttgatttccctgetgectccataaacagaaagaggtcetgetgg
232234 at atccgctaagggatcagggagaggaagaaagagggatggggtgggaggecaccce
ctccagtgctcctactggttcccaagctacaggtggggtgggaaaggctttatcaggtat
catcaacaggttctcaattaaagatttgatttaticaagtatgtgaaaaaattctacaatgg
aaactcttattagatgctgcnnnnnnngtgctatggaccacgcacatacagccatgct
gtttcag

[SEQ ID NO: 86]
acataccttgggttgatccacttaggaacctcagataataacatctgccacgtatagag
caattgctatgtcccaggcactctactagacactticatacagtttagaaaatcagatggg
232311 _at tgtagatcaaggcaggagcaggaaccaaaaagaaaggcataaacataagaaaa
aaaatggaaggggtggnaaacagagtacaataacatgagtaatttgatgggggctat
tatgaactgagaaatgaactttgaaaagtatcttggggccaaatcatgtagactcttgag
tgatgtgttaaggaatgctatgagtgctgagagggcatcagaagtcctigagagcectcec

[SEQ ID NO: 87]
gaatatttgaatctacctagtgagtntntagngcatgnttttgtcnggnatcctggaaan
gcnnnccncaaaaagntannntttgcccenttcaaaancatgcaccctgaagaage
tgtttgtacaggattgggtttattctgttattaagacaaaggcatcatggcectttgggtgag
aggcccgtgtgtgtttgggatttggcaatcagcatnccatctctgtcatcaccattattgag
aaaatagatggattggttccctctctgcagtectgtggagcagttggactgctcetcetetget
ctcaggatgatactgtgagaacaatttaaatatgctaagcacatgtcaggaaacagtttt
gtggtctttggacactcgctgtagccattccgttccatttcaggtgatt

231577 _s_at

232375_at
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4.061 2.272 0.0266 228492_at 4.538 2.983 0. 0254 237515_at 5.513 1.86 0.0245
226084_at 9.153 1.388 0.0234 205499 at 4.675 1.719 0.0002 234907_x_at 3.95
1. 465 -0.W0201110338¥332_a_at 4.068 1.29 -0.0504 239012_at p6TEP301b/06841 - 0. 0656
238587_at 6.039 1.292

Probe Set ID Target Sequence

[SEQ ID NO: 88]
gaagtccatcctttggtccaaagcatctggaagaggaagaagagaggaatgagaaa
gaaggaagtgatgcaaaacatctccaaagaagtcttttggaacaggaaaatcattca
ccactcacagggtcaaatatgaaatacaaaaccacgaaccaatcaacagaatttttat
ccttccaagatgccagctcattgtacagaaacattttagaaaaagaaagggaacttca
232481 s at | gcaactgggaatcacagaatacctaaggaaaaacattgctcagctccagectgatat
ggaggcacattatcctggagcccacgaagagctgaagttaatggaaacattaatgta
ctcacgtccaaggaaggtattagtggaacagacaaaaaatgagtattttgaacttaaa
gctaatttacatgctgaacctgactatttagaagtcctggagcagcaaacatagatgga
gagtttgagggctttcgcagaaatgctgtgattctgttttaagtccatacctigtaaataagt
gccttacgtgagtgtgtcatcaatcagaacctaagce

[SEQ ID NO: 89]
234907 x_at | Agaagagattctgctgtctacatcaatacacctgaatagttggacagaaaattgaaatc
ttttaactaattctaactatgaagcacagtgaaatagaaagttaggct

[SEQ ID NO: 90]
Gacagtgagctggcacagagttagggaaattgactgtgtctcatattggctagtgaga
gtgatctgttggaattgtatatcaaaattttaatgtacatacattttgtctagcaattctactatt
gggtatttatatagtacatataaatatnaatgtatatgtttagtaaatatatacttatagttag
taaatatantttatatctatttagtaaatatactaaatgtcaggnntctgagnccaagctn
aagccatcatatnccctgtgacctgcatgntacatncgtccagatggnetgaagcaag
tgannnntcacaaaagaagtgaaaatggcctgttcctgccttaactgatgacattacct
tgtgaaattccttctectggcetcatectggcetcaaaagcetcecccactaagcaacttgtga
cacccacctctgcccgcagagaacaaccccectttgactgtaattttcctttaccaaccca
aatcctgtaaaatggtcccaacctatctcc

[SEQ ID NO: 91]
Accctgcactcccaaagattttgtgcagatgggtagttcenttttttaaaaattgtgcagat
atggaaaattgtgacttactticatgaccagaactatctagaatatgtgtgggggtataaa
235276 _at catcttgcttaaccaaatatctatgtaggcagaggtaaccaggagagaagcaagactt
gctgcctaaaggagceccaccattttacttttcacatttaatctgccacgttgaatcaattgg
aataaaacctgactcgcaggtgactggacaggaaatcccaaagttccaccatttctat
gctta

[SEQ ID NO: 92]
gaaacccatgctcttactatgaaagaacgttagtacccaggttttccatgagattctctac
acaggcaagaagctccatagaagtggcatttgaagggtgtggcagaggcagtgcetgt
236328 at gtttatcacactggttccatttccttgcaaataagaagtctatttcccagtaacccttgeagt
taagagtgtgcccatgtgattgagttctagccaatggagtgtgagcaaaagtgatataa
gccactttcaggtctagcctttacaaacatcctcaggcttctctatccctgccaaggtgac
cttggaggctgcttattccagactgggttgatagaaggtcactacttcatctgtgtigga

235175 _at
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-0.0717 219551_at 4.637 1.569 -0.0789 AFFXHUM SG-3A/ MB7935_MB_at 7. 445
1.504 -0.0819 1562031_at 6.386 1.521 -0.0871 238524_at 4.961 1.623 -0.0883
217436_Xx_WD 28114683093. 127 -0. 0891 Mean Sd PCl 1552612_aCT/&p2di6/043784 1
-0.0929 244061 at 6.081 1.918

Probe Set ID Target Sequence

[SEQ ID NO: 93]
Atgaatcagtgttactaggacttatncagtacttaaaatagcaacttggcattctttattttg
tttcctgottgttttatttggagggataataaatgtctaagttatttccattaaaattttgaaatg
237515 _at tttgtatactttatgtgtgccattttaaagtatatgcaagttctaagcaataatctgcatgttat
acaaggttgacatattttgtcctgaaatttttagttaacatttcaagaatgataaaatgaac
accctgtaaattacccttctcceectcecectccatgaaaaccttgggattttettgtgetag
aacacntaccacaatgtggtgcaaagctttgt

[SEQ ID NO: 94]
Aaatgtacccttgatttgatgctaatgcetgtatttagggctgaaggaagcacacactaaa
tatctgagtgcttttcagattccatctatgctgaaaaagaatctaggagaataaacncatt
tcaattagcccttaanannnnnnnnnanaannnnagcccactaaagcccagtagg
gcataggagagaacactgcaccaggattcagatctggattctaanttttgtictgaaaa
atagcaagtgacactggcatgccatttaacctctccgggcectcaatttccactatagata
gtacctgatgtgtcagtaagacaactgatgtaactttgccaaacaagtagaattatccitt
cctectttgtcctgetetgtectagcttttaatacttggtctgecctaacattttcctgtatgtattt
ctttatcccagatatticgaacaattgctagcaaggaaaagtaatgacggattttcatttcc
caatatagtctggcaaagaaatgaaaggtttacttctccttgctaaticaat

[SEQ ID NO: 95]
Aacaatgtgcagctttcaactgggtggaggctgctattctgtggacagtgagatgtttect
tggcactgtcaatagacaatctgcgtagagaaattccaagctgaaagccaataatgtt
ataataaaatagagattcticagaagatgaaaggaattaccagcatggaaattgtgtc
ataggcttaagggctaaagaagaagccttttctttictgticaccctcaccaagagcaca
acttaaatagggcattttataacctgaacacaatttatattggacttaattattatgtgtaat
atgtttataatcctttagatcttataaatatgtggtataaggaatgccatataatgtgccaa
aaatctgagtgcatttaatttaatgcttgcttatagtgcta

[SEQ ID NO: 96]
gcttctacaagtgtgccacatcaatccggtaatgccccagtgttaticacagacagaac
tttgtttcctgtgattttaaaataccgcegtctgticctccatggaccagagtaattggcacatt
238587 at ttaatgcataagctgggggtttcattttcccaggctctcticaccatcactgeattggtagcet
aggagcttattgcttcaccccagtatggagttcagattacagtgttttccattacatttagat
tcatagaatctgaatggctgattaaatggccatctgatggctgaaagaggggcegtattttt
cactctgtagtgaaaggcttggaggagtttctactt

[SEQ ID NO: 97]
taaaaataagtcgccagctctctcctttataaacagtctttagactggtttgtatcatgccc
cttgatgtaccagagatatgtttaaccaacctagttttgttgattctgacaatctcacacac
atttaagaatttaccatttttcaggcacttticaatgttaaaaaaaattaaatccaattattga
239012 _at aaatcagtttgacaaacaacccccactccatnncccnggcnanaaaaaaaaaaaa
anaanaacaaaagcagctaattcagtgatacaaactctgtaaggtggcaaattcccc
caactcgccaaggaaatagcacatatttattntctcccatctttactccaaatttgggacc
tcttcctctgataacacagtcttttaggttacttgaaatcagcccccatttaaagactctttg
cggcaccaagc

238524 at

238581 _at
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Probe Set ID Target Sequence

[SEQ ID NO: 98]
Gaaatggcacattttctggatgtgagagttggtcaaaagatcacaaaaaaagtcaaa
aaataattctactctgtgaatgaaaaatggatatttnngtacttaccctcataagcattaa
244061 _at aagaaaataatgcatgaaattccatagaaatgtgcctatcatgttatactgactcaaac
cagaagacctagagtatgatattgctaatataatacatgtggtgggtatgagtggaagt
atgtgtgtgagatttatcattgccatagtgtaaaagagttgaattagcttccacttgactag
atgagagctcttagttcttatt

[SEQ ID NO: 99]
Cccagccgctataacttttaacaattcccatatgtcctttattccactaagatgagtgcagt
atatatttccatctgtccaaggcttcctaaatgtagccaangccaagccaacaccagtc
acatgatcnaaatcaaagggcatttggggaatccaggcetgtgattcagggaagttcca
agtgtctgatgaagtgtttgttttacatctttgtgtcccttgcaggtctagcactgtgctatgta
ggtaacatgtgctcc

[SEQ ID NO: 100]
Ctggatatatcaagactgagttgatttctgtgtctgaagttcacccttctagacttcagacce
acagacaacctgctccccatgtctcctgaggagtttgacgaggtgtctcggatagtggg
AFFX- ctctgtagaattcgacagtatgatgaacacagtatagagcatgaatttttttcatcttctctg
HUMISGF3A/ gcgacagttttccttctcatctgtgattccctectgctactctgttecttcacatectgtgtttct
M97935 MB agggaaatgaaagaaaggccagcaaattcgctgcaacctgttgatagcaagtgaatt
— ~— | tttctctaactcagaaacatcagttactctgaagggcatcatgcatcttactgaaggtaaa
attgaaaggcattctctgaagagtgggtttcacaagtgaaaaacatccagatacaccc
aaagtatcaggacgagaatgagggtcctitgggaaaggagaagttaagcaacatct
agcaaatgttatgcataaagtcagtgcccaactgttataggttgttggataaatcagtggt
tatttagggaactgcttgacgtaggaacggtaaatttctgtgggag

244393 x_at

at

In one aspect the invention provides a gene profile generated by performing pre-
processing steps to produce a normalized gene or probeset intensity matrix and
subjecting this matrix to a signal to noise statistical analysis to identify the differentially
expressed genes or probesets and then ranking the genes or probesets in order of most
differentially expressed gene.

In one embodiment a threshold may be established by plotting a measure of the
expression of the relevant gene or an “index” derived from the gene intensity vector for
each patient. Generally the responders and the non-responders will be clustered about
a different axis/focal point. A threshold can be established in the gap between the
clusters by classical statistical methods or simply plotting a “best fit line” to establish the
middle ground between the two groups. Values, for example, above the pre-defined
threshold can be designated as responders and values, for example below the pre-
designated threshold can be designated as non-responders.
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In one embodiment the performance of any given classifier can be analysed.
Exhaustive performance analysis is done by varying the level of the threshold and
calculating, for each value of the threshold, the predictive ability of the model
(sensitivity, specificity, positive and negative prediction value, accuracy). This analysis
can assist in selecting an appropriate threshold for a given classifier.

In addition performance analysis of the classifier can be done for a given
threshold value to evaluate the sensitivity, specificity, positive and negative prediction
values and accuracy of the model.

In a suitable embodiment of profiles provided by one or more aspects of the invention
the effect of genes that are closely correlated with gender are excluded.

In one embodiment is provided a method of classifying tumor samples according
to their gene profile assessed by Q-PCR using a subset of the genes found discriminant
in melanoma (Example 1).

In one embodiment is provided a method of classifying NSCLC cancer tumor
samples according to their gene profile assessed by Q-PCR using all or a subset of the
genes found discriminant in melanoma.

A classifier might comprise the use of a supervised principal component analysis
and Cox proportional hazards model; in addition to the gene expression profile, in this
approach one might use the overall survival (OS), the DFI or the DFS of the samples in
the training set together with tumor stage and surgery status to calculate the model
parameters and subsequently calculate a risk index for a testing set; based on the
testing set gene expression.

Once the gene profile has been identified and the analysis on the samples has
been performed then there are a number of ways of presenting the results, for example
as a heat map showing responders in one colour and non-responders in another colour.
Nevertheless more qualitative information can be represented as an index that shows
the results as a spectrum with a threshold, for example above the threshold patients are
considered responders and below the threshold patients are considered to be non-
responders. The advantage of presenting the information as a spectrum is that it allows
a physician to decide whether to provide treatment for those patients thought to be non-

responders, but who are located near the threshold.
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‘Immunotherapy” in the context of the invention means therapy based on
stimulating an immune response, generally to an antigen, wherein the response results
in the treatment, amelioration and/or retardation of the progression of a disease
associated therewith. Treatment in this context would not usually include prophylactic
treatment.

“‘Cancer immunotherapy” in the context of this specification means
immunotherapy for the treatment of cancer. In one aspect the immunotherapy is based
on a cancer testis antigen, such as Mage (discussed in more detail below).

Advantageously the novel method of the invention allows the identification of
patients likely to respond to appropriate immunotherapy treatment. This facilitates the
appropriate channeling of resources to patients who will benefit from them and what is
more allow patients who will not benefit from the treatment to use alternative treatments
that may be more beneficial for them.

This invention may be used for identifying cancer patients that are likely to
respond to appropriate immunotherapy, for example patients with melanoma, breast,
bladder, lung, NSCLC, head and neck cancer, squamous cell carcinoma, colon
carcinoma and oesophageal carcinoma, such as in patients with MAGE-expressing
cancers. In an embodiment, the invention may be used in an adjuvant (post-operative,
for example disease-free) setting in such cancers, particularly lung and melanoma. The
invention also finds utility in the treatment of cancers in the metastatic setting.

Immune activation gene is intended to mean a gene that facilitates, increases or
stimulates an appropriate immune response. Immune response gene and immune

activation gene are used interchangeably herein.

Microarrays

An important technique for the analysis of the genes expressed by cells, such as
cancer/tumour cells, is DNA microarray (also known as gene chip technology), where
hundreds or more probe sequences (such as 55, 000 probe sets) are attached to a
glass surface. The probe sequences are generally all 25 mers or 60 mers and are

sequences from known genes. These probes are generally arranged in a set of 11
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individual probes for any particular gene (a probe set) and are fixed in a predefined
pattern on the glass surface. Once exposed to an appropriate biological sample these
probes hybridise to the relevant RNA or DNA of a particular gene. After washing, the
chip is “read” by an appropriate method and a quantity such as colour intensity
recorded. The differential expression of a particular gene is proportional to the
measure/intensity recorded. This technology is discussed in more detail below.

A microarray is an array of discrete regions, typically nucleic acids, which are
separate from one another and are typically arrayed at a density of between, about
100/cm? to 1000/cm?, but can be arrayed at greater densities such as 10000 /cm?. The
principle of a microarray experiment, is that mRNA from a given cell line or tissue is
used to generate a labeled sample typically labeled cDNA, termed the 'target’, which is
hybridized in parallel to a large number of, nucleic acid sequences, typically DNA
sequences, immobilised on a solid surface in an ordered array.

Tens of thousands of transcript species can be detected and quantified
simultaneously. Although many different microarray systems have been developed the
most commonly used systems today can be divided into two groups, according to the
arrayed material: complementary DNA (cDNA) and oligonucleotide microarrays. The
arrayed material has generally been termed the probe since it is equivalent to the probe
used in a northern blot analysis. Probes for cDNA arrays are usually products of the
polymerase chain reaction (PCR) generated from cDNA libraries or clone collections,
using either vector-specific or gene-specific primers, and are printed onto glass slides or
nylon membranes as spots at defined locations. Spots are typically 10-300 pm in size
and are spaced about the same distance apart. Using this technique, arrays consisting
of more than 30,000 cDNAs can be fitted onto the surface of a conventional microscope
slide. For oligonucleotide arrays, short 20-25mers are synthesized in situ, either by
photolithography onto silicon wafers (high-density-oligonucleotide arrays from Affymetrix
or by ink-jet technology (developed by Rosetta Inpharmatics, and licensed to Agilent
Technologies). Alternatively, presynthesized oligonucleotides can be printed onto glass
slides. Methods based on synthetic oligonucleotides offer the advantage that because
sequence information alone is sufficient to generate the DNA to be arrayed, no time-

consuming handling of cDNA resources is required. Also, probes can be designed to
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represent the most unique part of a given transcript, making the detection of closely
related genes or splice variants possible. Although short oligonucleotides may result in
less specific hybridization and reduced sensitivity, the arraying of presynthesized longer
oligonucleotides (50-100mers) has recently been developed to counteract these
disadvantages.

Thus in performing a microarray to ascertain whether a patient presents a gene
signature of the present invention, the following steps are performed: obtain mRNA from
the sample and prepare nucleic acids targets, contact the array under conditions,
typically as suggested by the manufactures of the microarray (suitably stringent
hybridisation conditions such as 3X SSC, 0.1% SDS, at 50 °C) to bind corresponding
probes on the array, wash if necessary to remove unbound nucleic acid targets and
analyse the results.

It will be appreciated that the mRNA may be enriched for sequences of interest
such as those in Table 1 by methods known in the art, such as primer specific cDNA
synthesis. The population may be further amplified, for example, by using PCR
technology. The targets or probes are labeled to permit detection of the hybridisation of
the target molecule to the microarray. Suitable labels include isotopic or fluorescent
labels which can be incorporated into the probe.

Once a target gene/profile has been identified there are several alternative
analytical methods to microarray that can be used to measure whether the gene(s)
is/are differentially expressed.

In one aspect, the invention provides a microarray comprising polynucleotide
probes complementary and hybridisable to a sequence of the gene product of at least
one of the genes selected from the genes listed in Table 1. Suitably, polynucleotide
probes or probe sets complementary and hybridisable to the genes of Table 1 constitute
at least 50%, at least 60%, at least 70%, at least 80%, at least 90% or substantially all

of the probes or probe sets on said microarray.

Suitably, the microarray comprises polynucleotide probes complementary and

hybridisable to a sequence of the gene product of the genes listed in Table 2.

Suitably, the solid surface with detection agents or microarray according to the
invention comprise detection agents or probes that are capable of detecting mRNA or
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cDNA expressed from, for example, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,15, 16, 17, 18, 19,
20, 21,22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43, 45, 46, 47, 48, 49, 50, 51, 52,53, 54, 56, 57, 58, 59, 60, 61,62, 63, 64, 65, 66, 67,
68, 69,70,71,72,73,74,75,76, 77,78 ,79 80, 81, 82 or 83 genes in Table 1.

In some instance, PCR is a more sensitive technique than microarray and
therefore can detect lower levels of differentially expressed genes.

In an alternative embodiment, a patient may be diagnosed to ascertain whether
his/her tumor expresses the gene signature of the invention utilising a diagnostic kit
based on PCR technology, in particular Quantitative PCR ( For a review see Ginzinger
D Experimental haematology 30 ( 2002) p 503 — 512 and Giuliette et al Methods, 25 p
386 (2001).

Analytical techniques include real-time polymerase chain reaction, also called
quantitative real time polymerase chain reaction (QRT-PCR or Q-PCR), which is used
to simultaneously quantify and amplify a specific part of a given DNA molecule present
in the sample.

The procedure follows the general pattern of polymerase chain reaction, but the
DNA is quantified after each round of amplification (the "real-time" aspect). Three
common methods of quantification are the use of (1) fluorescent dyes that intercalate
with double-strand DNA, (2) modified DNA oligonucleotide probes that fluoresce when
hybridized with a complementary DNA and (3) Tagman probes complementary to
amplified sequence that are hydrolyzed by DNA polymerase during elongation which
release a fluorescent dye.

The basic idea behind real-time polymerase chain reaction is that the more
abundant a particular cDNA (and thus mRNA) is in a sample, the earlier it will be
detected during repeated cycles of amplification. Various systems exist which allow the
amplification of DNA to be followed and they often involve the use of a fluorescent dye
which is incorporated into newly synthesised DNA molecules during real-time
amplification. Real-time polymerase chain reaction machines, which control the
thermocycling process, can then detect the abundance of fluorescent DNA and thus the
amplification progress of a given sample. Typically, amplification of a given cDNA over

time follows a curve, with an initial flat-phase, followed by an exponential phase. Finally,
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as the experiment reagents are used up, DNA synthesis slows and the exponential
curve flattens into a plateau.

Alternatively the mRNA or protein product of the target gene(s) may be
measured by Northern Blot analysis, Western Blot and/or immunohistochemistry.

In one aspect the analysis to identify the profile/signature is performed on a
patient sample wherein a cancer testis antigen is expressed.

When a single gene is analysed, for example, by Q-PCR then the gene
expression can be normalised by reference to a gene that remains constant, for
example genes with the symbol H3F3A, EIF4G2, HNRNPC, GUSB, PGK1, GAPDH or
TFRC may be suitable for employing in normalisation. The normalisation can be
performed by subtracting the value obtained for the constant gene from the Ct value
obtained for the gene under consideration.

One parameter used in quantifying the differential expression of genes is the fold
change, which is a metric for comparing a gene's mRNA-expression level between two
distinct experimental conditions. Its arithmetic definition differs between investigators.
However, the higher the fold change the more likely that the differential expression of
the relevant genes will be adequately separated, rendering it easier to decide which
category (responder or non-responder) the patient falls into.

The fold change may, for example be at least 2, at least 10, at least 15, at least
20 or 30.

Another parameter also used to quantify differential expression is the “p” value.
It is thought that the lower the p value the more differentially expressed the gene is
likely to be, which renders it a good candidate for use in profiles of the invention. P
values may for example include 0.1 or less, such as 0.05 or less, in particular 0.01 or
less. P values as used herein include corrected “P” values and/or also uncorrected “P”
values.

Another parameter to identify genes that could be used for sample classification
is signal to noise, this algorithm measures the difference in expression level between
the two groups being compared weighted by the sum of the intragroup standard
deviation. It thus can be used to rank genes with highest expression difference between

groups with low intragroup dispersion.
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The invention also extends to separate embodiments according to the invention
described herein, which comprise, consist essentially of, or consists of the
components/elements described herein.

The invention extends to the functional equivalents of genes listed herein, for
example as characterised by hierarchical classification of genes such as described by
Hongwei Wu et al 2007 (Hierarchical classification of equivalent genes in prokaryotes-
Nucleic Acid Research Advance Access).

Whilst not wishing to be bound by theory, it is thought that it is not necessarily the
gene per se that is characteristic of the signature but rather it is the gene function which
is fundamentally important. Thus a functionally equivalent gene to an immune
activation gene such as those listed in Table 1 may be employed in the signature, see
for example, Journal of the National Cancer Institute Vol 98, No. 7 April 5 2006.

The genes were identified by specific probes and thus a skilled person will
understand that the description of the genes above is a description based on current
understanding of what hybridises to the probe. However, regardless of the
nomenclature used for the genes by repeating the hybridisation to the relevant probe
under the prescribed conditions the requisite gene can be identified.

The invention extends to use of the profile(s) according to the invention for
predicting or identifying a patient as a responder or non-responder to immunotherapy,
such as cancer immunotherapy, for example cancer testis immunotherapy, in particular
Mage immunotherapy, especially for melanoma.

Thus the invention includes a method of analyzing a patient derived sample,
based on expression of the profile/gene(s) according to the invention for the purpose of
characterising the patient from which the sample was derived as a responder or non-
responder to immunotherapy according to the present invention.

In one aspect the invention provides a method for measuring expression levels of
polynucleotides from genes identified herein, in a sample for the purpose of identifying if
the patient, from whom the sample was derived, is likely to be a responder or non-
responder to immunotherapy such a cancer immunotherapy according to the present
invention comprising the steps:

isolating the RNA from the sample,
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genes in Table 1.

In another embodiment this invention relates to diagnostic kits. For example,
diagnostic kits containing such microarrays comprising a microarray substrate and
probes that are capable of hybridising to mMRNA or cDNA expressed from, for example,
5,6,7,8,9, 10, 11, 12, 13, 14,15, 16, 17, 18, 19, 20, 21,22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 51, 52,53,
54, 56, 57, 58, 59, 60, 61,62, 63,64, 65, 66, 67, 68, 69, 70, 71, 72,73, 74, 75,76, 77,78
,79 80, 81, 82 or 83 genes in Table 1 that are capable of demonstrating the gene
signature of the invention.

In one aspect the invention provides microarrays adapted for identification of a
signature according to the invention.

In some embodiments, the invention also extends to substrates and probes
suitable for hybridising to an mRNA or cDNA moiety expressed from one or more genes

employed in the invention, for example from Table 1.
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VO 2011/ 033095901 &I GIthasHaesh Multinle orpas @sapropa| sals cﬁret%%e%%W%@bnder

Orovh kSR o BscFeL AN F g SRR, SR e

cl assi friventibe degirsegaiedvean Sd PC1 coefficient Clorf7 -1.397 1.244

-0.1834 Cq?héodigé'éos?ibqgltlmay, for example comprise probes, which are arrayed in a
microarray.

Specifically, prepared microarrays, for example, containing one or more probe
sets described herein can readily be prepared by companies such as Affymetrix,
thereby providing a specific test and optionally reagents for identifying the profile,
according to the invention.

In an embodiment the microarrays or diagnostic kits will additionally be able to
test for the presence or absence of the relevant cancer testis antigen expressing gene
such as the Mage gene.

Thus in one aspect the invention provides a probe and/or probe set suitable for
said hybridisation, under appropriate conditions. The invention also extends to use of
probes, for example as described herein or functional equivalents thereof, for the
identification of a gene profile according to the present invention.

In some embodiments, the invention herein described extends to use of all
permutations of the probes listed herein (or functional analogues thereof) for
identification of the said signature.

In one aspect the invention provides use of a probe for the identification of
differential expression of at least one gene product of an immune activation gene for
establishing if a gene profile according to the present invention is present in a patient
derived sample.

In embodiments of the present invention in which hybridisation is employed,
hybridisation will generally be performed under stringent conditions, such as 3X SSC,
0.1% SDS, at 50 °C.

Once the target gene(s)/profile has/have been identified then it is well within the
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-0. 2441 JAK2 -1.105 0.354 -0.1636 I RF1 -0.430 0.500 -0.2345 CXCL9 -0.276
0.923 -0.2349 IL2RG -0.657 0.721 -0.2444 CXCL10 -0.830 0.896 -0.2181
SLC26A2 -Wok4t/i33887 0. 0660 CD86 -1.504 0.461 -0.2272 CipP84vEP2018483781 879
-0.1881 uBD

skilled person’s ability to design alternative probes that hybridise to the same target.
Therefore the invention also extends to probes, which under appropriate conditions
measure the same differential expression of the gene(s) of the present invention to
provide a signature/profile as described.

The invention also extends to use of the relevant probe in analysis of whether a
cancer patient will be a responder or non-responder to treatment with an appropriate
immunotherapy.

The invention also extends to use (and processes employing same) of known
microarrays for identification of a signature according to the invention.

A nucleic acid probe may be at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100 or
more nucleotides in length and may comprise the full length gene. Probes for use in the
invention are those that are able to hybridise specifically to the mRNA (or its cDNA)
expressed from the genes listed in Table 1 under stringent conditions.

The present invention further relates to a method of screening the effects of a
drug on a tissue or cell sample comprising the step of analysing the expression profile,
employing any embodiment of the invention described herein before and after drug
treatment. The invention therefore provides a method for screening for a drug, which
would alter the gene profile to that of a patient having improved survival following
treatment with, for example, Mage antigen specific cancer immunotherapy (ie. to alter
the gene profile to that of a responder), to enable the patient to benefit from, for
example, Mage antigen specific cancer immunotherapy.

The present invention further provides a method of patient diagnosis comprising,
for example, the step of analysing the expression profile according to any embodiment
of the invention described herein and comparing it with a standard to diagnose whether
the patient would benefit from Mage specific immunotherapy.

The invention includes a method of patient diagnosis comprising the step of
analysing the expression profile according to any embodiment of the invention from a
tumour tissue sample given by a patient and assessing, for example whether 1, 2, 3, 4,
5,6,7,8,9, 10, 11, 12, 13, 14,15, 16, 17, 18, 19, 20, 21,22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 51, 52,53,
54, 56, 57, 58, 59, 60, 61,62, 63,64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77,
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-0.570 0.945 -0.2385 ZWK -1.470 0.734 -0.2414 GPR171 -1.683 0.698 -0.2180
PSCDBP -1.335 0.647 -0.2212 CXCL2 -2.163 0.633 -0.1437 I1COS -1.714 0.697
-0. 2029 ™WRBGh11/03300%4 1. 313 -0.2026 TRA@ TRAJ17; TRDV2; TRACT/HRAMB063781 762
0.666 -0.2464 TARP; TRGC2 -2.405 0.877

78, 79 80, 81, 82 or 83 of said genes in Table 1 are expressed.

Thus in clinical applications, tissue samples from a human patient may be
screened for the presence and/or absence of the expression of, any embodiment of the
invention described herein.

In an alternative aspect the invention provides a method further comprising the
steps of analyzing a tumour derived sample to determine which antigen(s) are
expressed by the tumour and hence enabling administration of an a therapeutically
effective amount of an appropriate antigen specific cancer immunotherapeutic, for
example where the tumour is found to be MAGE (such as Mage A3) positive,
appropriate treatment may, for example, include administration of Mage A3 antigen
specific immunotherapy.

A sample such as tumour tissue of a patient is deemed to present the gene
signature of the invention if one or more genes, such as substantially all the genes of
any embodiment of the invention are differentially expressed (such as upregulated), and
can be detected by microarray analysis or other appropriate analysis for example as
described herein.

Further specific embodiments are described below.

In some embodiments the method comprises the steps of:

1 analysing a patient derived sample for the expression of the gene

products of one or more genes of Table 1,
2 normalisation of the expression level of the gene products;

3 comparing the normalised expression level with a standard, wherein the
standard is a value for, or a function of, the expression of a gene product or products of
Table 1 in a patient or patients who have a known responder or non responder status,
such that comparison of the standard information with information concerning
expression of the same genes in the patient derived sample allows a conclusion to be
drawn about responder or non-responder status in the patient;

4 characterising the patient from which the sample was derived as a

responder or non-responder; and

5 optionally including the step of selecting the patient for at least one
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-0.1904 ITK -1.862 0.896 -0.2178 CD3D -1.478 0.806 -0.2452 HLA-DVA -0. 380
0.470 -0.2284 The nean and sd of each group in the training set (rounded
to three wogoiffdss@st digits) are: nean PC R -2.055 sd_PecrRe2288063v88n_PCINR
1.210 sd_PCini R 3.951 In one aspect, the steps of conparing and
characterizing a nelanoma patient utilises any one of the 22 genes
mentioned in Table 11 individually to characterise a patient using the

al gorithm specified above wherein single gene expression val ues are used

al gor | ¢ hm sp: b
b03/ o SniRln B 48 Pp R ERRARGRbeRole Pl datient s charagterized as a

and chaesprineer i the imnNSOti@rppeutent utilises the 23 genes Ilsted in Table 7
lesn. 1) 8 ofe nonBeBpinilenten B G uol B MARAE ForefER mgre

al gor i terexpiegsibh toh B hd uEEkeSingRfent W geinas $ioht mtga:rﬁe@ém &5t nsaieagpect resh
resect ed NS%LEC TLDAmer ge 235§ege§se HitH 9(t‘?lased on P e

Mage004hespermatisatien &s%ﬁrf'%lou #6310 @etaxERTnaL rpeange. ?%b@r"e@aibﬂﬁ”\ﬁﬁ fiamois. R
##H neglfyr %ﬁ't E%@;dﬂap&rlﬁm ﬂ%t LR 23genes. TLDArer ge. RData (training set

parameters rary(genefilter) #### |oad testset to classify (I 0g- scal ed
normal i zed RCRr#atagpect the characterisation of the sample is carried our using a

microarray. In one aspect the characterisation of the sample is carried our using a
nucleic acid amplification technique such as PCR.

In one aspect the characterisation of a new sample using a microarray-based
technique includes the pre-processing step of sample and gene normalisation to
produce gene expression values comparable to the standard or training set. The sample
normalisation may be carried out using the GCRMA algorithm (Wu, 2004) exemplified in
Appendix 1, for example with reference GCRMA parameters calculated from suitable
training data . Examples of parameters that may be calculated on a training data are
reference quantiles and probe effects. Gene normalisation may be carried out using a
Z-score calculation wherein a probe set specific mean is subtracted from the probe set
value and this mean-centred expression value is then weighted by a probe set specific
standard deviation.

In one aspect the characterisation of a new sample using Q-PCR involves a pre-
processing step of normalisation of patient raw data using certain reference or
housekeeping genes. Z-score calculation may be carried out using parameters from a
standard or training set.

In one aspect, the steps of comparing and characterizing a melanoma patient
utilises the 100 probe sets or 83 genes listed in Table 1 for characterising a patient as a
responder (R) or gene signature (GS)+ or a non responder (NR,GS-) using the following
algorithm:

Algorithm 1

library(genefilter)

#### load testset to classify (normalized microarray data)
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| oad("testset.RData") ### ExpressionSet containing sanples to classify ###

Load t
| oad("

rai ni ng set paraneters ####H#HHAHHRHY
M. woabn/Rareanet er s. 23genes. TLDAner ge. RDat a") PCT/EP2010/063751

PS<-M4.train.paraneters[[1]] M. train. means<-Mi.train.paraneters[[2]]
Mi.train.sd<-Md.train.paraneters[[3]] Mi.train.U<-M.train.paranmeters[[4]]
Mi.train.Btreatnent<-M4. train. paraneters|[[5]]

Mi.train.Binteracti on<-M4. train. paranmeters[[6]]

HHHHHH,
HHHHHHHH
t est <-

N”-tralil%aagdltéek@é tMipLy ain. P@#%‘Egﬁeééél[oﬁs]et\’\@o%%%gﬁgo_gﬁﬁéEP@Qlo/ 0

M. train.

HR=M4.
cl assi

(modi fly

wite.
TLDAg
matri X
23 gen
char ac
gene i
train
t he sV
conmput
risk s
23 gen
- 2. 357

Eﬁ%ﬁ HHRAAABHHHHH B ARH SPCA on
HHa##H##H##E t est set <-testset[PS, ]
(exprs(testset)-Mi.train.neans)/Mi. train.sd PCtest<-t(test) %%

e et SR rent PRI Rt A T e S PRBRD Humber)

fication=ifel se(HR<M4. trai n. medi anHR, 1, 0) #####AHHAHHBHHBHHRIT H
next |ine according to batc

e &Cetli happDREA(EeStREEIIFrOHR)", #f%@g@#t#&ﬂ%&t batch xx M 4
rge ZSanes classification.txt",sep="\t") Wiere Testset.RData i s
LpieeH "P8 Féﬁéneﬁﬁ¥%W?ﬁ¢ﬁFt3R?WRwnaJ|zed | og-scal ed PCR data for

es Mid.train.paraneters is an object of class |list containing : 1.

tPe<-Mostrofint her28egene! hbnkes 2. a vector of 23 nean val ues for
n the train set 3. a vector of 23 sd values for each gene in the
dBt. t4aia . mabnbx-1B8 . 282 rovwse ek (23 scdl2dims containing the U matri
d deconposition of the train matrix 5. the Btreatnment in risk s
agi.amabn . sHe-BRcira ht epacdnareda r3]gk score conputation 7. the n
core in train Mean, Standard deviations (Sd) and PCl coefficient
e® .¢lassi kensf eat ufi eSaramdElr Geng Mean sd coefficient Clorf?7
68 1.455544 -0.12114

M8.trainPClbarRs<-M8.train.parameters[[5]]
M8.trainPClsdRs<-M8.train.parameters|[[6]]
M8.trainPClbarNRs<-M8.train.parameters[[7]]
M8.trainPClsdNRs<-M8.train.parameters|[[8]]
FHEFHHE A Use SPCA on test set -
FHHEFHHH AR

testset<-testset [PS, ]

test<- (exprs (testset)-M8.train.means) /M8.train.sd
PCtest<-t (test) %*% M8.train.U
PCltest<-PCtest [, 1]

distanceR<-c ()

distanceNR<-c ()

probR<-c ()

pProbNR<-c ()

SPCAclass<-c ()

for (i in 1l:ncol(test)) {
distancesR<-abs (PCtest[i,1]-M8.trainPClbarRs) /M8.trainPClsdRs

63751

HH

a
t he
a
each

X of
ore
edi an
s for
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WO 2011/ 033095PCT/ EP2010/ 063751 Gene Mean sd PCl coefficient CCL5 -0.9599
0. 350039 -0.23097 JAK2 -1.36811 0.260374 -0.19931 IRF1 -0.52347 0.276644
-0. 2256 GXOl120117033®%804 0. 563437 -0.21386 | L2RG - 0. 83528 p0T3P804063781 24997
CXCL10 -1.36857 0.615177 -0.17136 SLC26A2 -1.44043 0. 255169 -0. 05637

distancesNR<-abs (PCtest[1,1]-M8.trainPClbarNRs) /M8.trainPClsdNRs

distanceR<-c (distanceR,distancesR)
distanceNR<-c (distanceNR,distancesNR)

probRs<—exp (-distancesR/2) / (exp (-distancesR/2) +exp (-
distancesNR/2))

probNRs<-exp (-distancesNR/2) / (exp (-distancesR/2) +exp (-
distancesNR/2))

probR<-c (probR, probRs)
probNR<-c (probNR, probNRs)

}

cutoff=0.43
clust<-ifelse (as.vector (probR)>cutoff, R,NR))

Where

- testset is a matrix with 100 rows containing the normalized microarray data for
the 100 PS

- MS8.train.parameters is an object of class list containing :
1. a character list of the 100 PS
a vector of 100 mean values for each PS in the train set

a vector of 100 sd values for each PS in the train set

A w0 DN

a matrix of 100 rows and 56 columns containing the U matrix of the svd
decomposition of the train matrix

the PC1 mean value of the responder group in the train

o o

the PC1 sd value of the responder group in the train

N

the PC1 mean value of the non-responder group in the train

8. the PC1 sd value of the non-responder group in the train
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CD86 -1.7699 0.499237 -0.13267 CDBA -1.33733 0.375334 -0.25173 UBD -0. 71367
0. 546652 -0.21295 ZWK -1.77411 0.529496 -0.24628 GPR171 -1.81327 0.32409

- 0. 19376 W6GPER330b517746 0.387117 -0.24162 CXCL2 -1.1694¢TEPEOIO0A6ETst 0. 09696
| COS -2.15436 0.403522 -0.23497 TRBCl1 -2.62512

The mean and sd of each group in the training set (rounded to three significant digits)

are:

mean_PCir -4.622
sd_PCir 5.727
mean_PCinr 2.991
sd_PCinr 7.051

Mean, Standard Deviations (Sd) and PC; Coefficients for the 100 PS classifier features

Mean Sd PC1

213793 s at 6.638 | 1.437 0.0827
223593 at 4245 | 1.721 0.0698
225996 at 5.369 | 2.116 0.0625
204556 s at 3.515 1.49 0.0594
223575 at 5664 | 1.785 0.0556
205097 at 7.907 | 1.526 0.0553
231229 at 6.464 | 1.711 0.0504
1562051 at 3.576 | 1.847 0.0503
244393 x at 4702 | 1.444 0.0494
200615 s at 6.286 | 1.232 0.0407
228316 at 5.362 | 1.369 0.0402
201474 s at 4506 | 1.331 0.0376
222962 s at 5177 | 1.139 0.0372
236328 at 7.034 | 1.936 0.0339
232481 s at 3.731| 2.053 0.0328
228400 at 3.458 | 1.437 0.0279
211149 at 4.061 | 2.272 0.0266
228492 at 4538 | 2.983 0.0254
237515 at 5.513 1.86 0.0245
226084 at 9.153 | 1.388 0.0234
205499 at 4675 | 1.719 0.0002
234907 x at 3.95| 1.465 -0.0051
1553132 a at 4.068 1.29 -0.0504
239012 at 6.533 | 1.694 -0.0656
238587 at 6.039 | 1.292 -0.0717
219551 at 4.637 | 1.569 -0.0789
AFFX-

HUMISGF3A/M97935 MB at| 7.445| 1.504 -0.0819
1562031 at 6.386 | 1.521 -0.0871
238524 at 4961 | 1.623 -0.0883
217436 x at 8.377 | 1.127 -0.0891
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1.013281 -0.12679 TRA@ TRAJ17; TRDV2: TRAC, TRAV20 -1.19671 0. 3944 -0. 25817
TARP; TRGC2 -2.22752 0.481252 -0.19299 I TK -1.85777 0.394118 -0. 26077 CD3D
-1. 64584 W03I91A280950. 25514 HLA- DVA - 0. 81144 0. 380465 - 0pe2848018l0dsvEY
-1.33744 0.464338 -0.21762 \Were Btreatnent0-0.2429033 and

Bpciinteraction= 0.1720062were obtained fromthe training set.

The ri sk

score of the new sanple is conpared to the nedian risk score of the

trai ning set =

-0. 323947288 and the sarrpl e is classified GS+ (Responder,

Non- Rtel afﬁe, éL) 7T r<| sk SToTE S | Uwer LM%Hn || ?Sd/d' ue, c1 I nt Onte g
aspect, e ste marthg—and—charma Ay NS tient utilises
ans one of the Lalf%%ggz—t c..tig..w HA—F¢ b:’%ﬂﬁz Leal durJ 22? characterise
a pat | ent usil ng f:"'b .ga\rl t hm cnncl 'F ed é@buv’e \Aj‘rdﬂg n—siagte gene
expressi on val udL0 46 i nstead of fi0R53)i hOP3al nt (PCl).
I'n one aspect, t/221984p% aéf comparing 4n®.8%ar ad062i i HPIBONSCLC pat i ent
utilises the 22 |#6682]l dtsted in Tabl e 9 BH0Tha?2.838¢ri $D.0888 patient as a
responder (non-rléd0@F%6 atr gene si gnat ureB8A1GSH). 183 |or-Ca100 r esponder
(rel apse, GS-, 0) as2amg athe WO 2011/ 03309%PGH EPRB19/ 069(HI07

211911 x at 10.865 | 1.461 -0.1042

1552613 s _at 7491 | 1.275| -0.1043

221875 x_at 10.907 | 1.258 | -0.1044

214470 at 6.927 | 1.801 -0.1049

232311 at 7.001 | 1.484 -0.105

208729 x at 10.389 | 1.419 -0.106

207536 _s_at 4.073 1.75| -0.1061

204806 x_at 10.065| 1.283| -0.1062

1554240 a at 4.02 | 1.761 -0.1068

207795 s at 3.698| 1.803| -0.1073

202659 at 6.944 | 1.284| -0.1077

210606 x at 3.915| 1.892| -0.1083

235276 at 7.632| 1.905| -0.1084

208885 at 10.544 | 1.865| -0.1084

202643 s _at 5.855| 1.381 -0.1087

204533 at 8.875| 3.111 -0.1088

229152 at 6.925| 3.232| -0.1092

1563473 at 7.07 2.31 -0.1112

204529 s at 7.139 2.08 | -0.1115

235175 at 8.682 | 2.268| -0.1118

204897 at 9.206 | 1.692| -0.1123

204070 at 8.233| 2.205| -0.1125

210439 at 4539 | 1.825| -0.1131

1555759 a_at 4213 | 1.638| -0.1133

204224 s at 9.809 | 1.798| -0.1137

202644 s at 8.64 | 1.472 -0.114

231577 s at 8.659 | 1.996 -0.114

210982 s at 11.946 | 1.662| -0.1145

1555852 _at 6.989 1.89 | -0.1149

209813 x at 4135| 1.808 | -0.1152

205685 at 6.927 | 1.728| -0.1153

238581 at 4.289 | 1.801 -0.1158

229543 at 8.937 | 2.328| -0.1159

229390 at 9.644 | 2.315| -0.1159

208894 at 11.493 | 1.628 | -0.1161

222838 at 7.302 | 2.672| -0.1164

228532 at 8.693| 1.684| -0.1165
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following algorithm Algorithm4 ### Script for classification of
test-sanples fresh resected NSCLC TLDAnerge 22 genes ### based on

Mage004. SPGA0Gamss®sassi fier. contructi on.

DFI .

Squanous. Rr&##PREOME3751

MA. train. paraneters. 22genes. TLDA2. RData (trai ning set paraneters)
i brary(genefilter) #### |oad testset to classify (log-scaled nornmalized

PCR dat a)

classify ### Load training set par arreters ##############

| oad("testset. RData") ### ExpressionSet containing sanples to

| oad("M4. train.p
PS<- M4. trai n. par
MA. train. sd<- V4.

dar anet ers. 4496”65

T LL)/-\A..

PC1

IVH- Llal .1

Mi.train. Btreatr

:.u n- n:\r aneter

168,

ters[[2]]

B KEE

araneters[[4]]

M4.train. Binter

=
lo

<

29.38Lwtr rai n par anet

-0.1175

M4, trai n. medi anHEI0441 % Atn. par anet er s[|[

RHHRHHRHBRHBRHIR

HHBHBHB IR AR AR

test <- (exprs(tes
2011/ 033095PCT/
PClt est <- PCt est [
cl assification=i
(nmodi fy xx next
wite.table(cb

22genes cl assifi
22 rows cont ai ni
MA. trai n. par anet
list of the 22

o

-0.1179

1LRBBBR S I Use

set0.1179

HUR2BFAHS tagst set <-t est s¢

't [ BSA

2.387

-0.1182

t2So)N5Mk. t rai n. neans) / N

M A 240

n.33831\

\D -0.1191

PROEO5 083751 PCt est <-t (

teytd

LPLY:E

tray mdy
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- £950]

ETETEN TR b ¥ W
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46929 %dﬁnnlr7pd Inn g
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cRBAA1

J221,
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sd-33%

2eht

ai n10n'b224

22 genes
1. a character

c98Aan®xat2. a vector ¢

f 8864

pad 983l

ued. 1285

each gene in

the train set 3.
a matrix of 22 r
deconposi tion of
conputation 6. t
ri sk score in tr
22 genes cl assif

In one

282284tatr of 22sd val ue

S 687

caz.B49e

ne-0.1228h

e train set 4.

@ey68Mmdat22 col utms cont

a2y

the3y

madr 12090

f the svd

d0pe3frgd n matri x 5. tHh

e 7ei31e

At 180dy

| .01 284

Sscore

%6§ggrétnt eraction in T

| S8

OIS 698"

PGB

7. the nedi an

jor-ZA)

(5968°

BTV

oefficients for

021%1 gd*l atb[ d[l(]dr (]“ devi
41 d.étUI es—Gene—fveans

0106

2.683

-0.126

213539 at

7.398

2.851

-0.1263

211339 s at

5.602

2.061

-0.1266

210915 x_at

6.533

2.733

-0.1267

211796 s _at

6.946

2.921

-0.1271

205758 _at

7.338

3.285

-0.1275

aspect, the steps of comparing and characterizing a melanoma patient

utilises any one of the 100 probe sets or 83 genes mentioned in table 13 individually to

characterise a patient using the algorithm specified above wherein single gene

expression values are used instead of first principal component (PC1).

In one aspect, the steps of comparing and characterizing a melanoma patient

utilises the 22 genes listed in Table 5 for characterising a patient as a responder (R) or

gene signature (GS)+ or a non responder (NR, GS-) using the following algorithm:
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### based on MageOO8TLDA.SPCA.DA.Meldpatent.R

### Script for classification of test-samples fresh metatasic
melanoma TLDAZ 22 genes

Algorithm 2




coefficients Cdorf7 -2.37682 1.432191 -0.12613 CCL5 -0.97196 0. 363545
-0.23868 JAK2 -1.38351 0.272662 -0.20067 | RF1 -0.5328 0.284196 -0.23035
CXCL9 -0.¥W8828B8/1@33061561 -0.21758 WD 2011/ 033095PCT/ EP2@t@/Hpe®@dhd37&ene
Means Sd PCl coefficients |IL2RG -0. 84755 0.369696 -0.25893 CXCL10 -1.38526

### needs M8.train.parameters.22genes.TLDA2.RData (training set
parameters)

library(genefilter)
#H## load testset to classify (log-scaled normalized PCR data)

load ("testset.RData") ### ExpressionSet containing samples to
classify

##4# Load training set parameters ####FFFF4444HF
load ("M8.train.parameters.22genes.TLDAZ .RData™)
PS<-M8.train.parameters[[1]]
M8.train.means<-M8.train.parameters|[[2]]
M8.train.sd<-M8.train.parameters[[3]]
M8.train.U<-M8.train.parameters[[4]]
M8.trainPClbarRs<-M8.train.parameters[[5]]
M8.trainPClsdRs<-M8.train.parameters|[[6]]
M8.trainPClbarNRs<-M8.train.parameters[[7]]
M8.trainPClsdNRs<-M8.train.parameters|[[8]]
FHHEFHHHAHHH S HH S HHHHH#HHF Use SPCA on test set -
FHAF A F AR AHHA

testset<-testset [PS, ]

test<- (exprs (testset)-M8.train.means) /M8.train.sd
PCtest<-t (test) %*% M8.train.U
PCltest<-PCtest [, 1]

distanceR<-c ()

distanceNR<-c ()

probR<-c ()

pProbNR<-c ()
SPCAclass<-c ()
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0. 608373 -0.17545 SLC26A2 -1.45138 0.259368 -0.06122 CD86 -1. 78136 0.493304
- 0. 1445 CD8BA -1.35019 0.38214 -0.26018 UBD -0.72426 0.545598 -0.21573 ZMW
-1. 7857 Owb26D4033098. 25378 GPR171 -1.81382 0. 353983 -0. 18¢y/HP2i0B63751. 19407
0. 398912 -0.24969 CXCL2 -1.17377 0.679063 -0.10145

for (i in 1l:ncol(test)) {
distancesR<-abs (PCtest[i,1]-M8.trainPClbarRs) /M8.trainPClsdRs

distancesNR<-abs (PCtest[1,1]-M8.trainPClbarNRs) /M8.trainPClsdNRs

distanceR<-c (distanceR,distancesR)
distanceNR<-c (distanceNR,distancesNR)

probRs<—exp (-distancesR/2) / (exp (-distancesR/2) +exp (-
distancesNR/2))

probNRs<-exp (-distancesNR/2) / (exp (-distancesR/2) +exp (-
distancesNR/2))

probR<-c (probR, probRs)
probNR<-c (probNR, probNRs)

1
cutoff=0.47
clust<-ifelse (as.vector (probR)>cutoff,R,NR)

FHAFHF SRR S

##4# (modify xx next line according to batch number)
write.table(cbind(pData(testset),probR),file="testset batch xx T
LDA2 22genes_classification.txt",sep="\t")

Where

- Testset.RData is a matrix with 22 rows containing the normalized log-scaled PCR
data for the 22 genes

- MS&.train.parameters is an object of class list containing :
1. a character list of the 22 gene names
a vector of 22 mean values for each gene in the train set

a vector of 22 sd values for each gene in the train set

A w0 DN

a matrix of 22 rows and 22 columns containing the U matrix of the svd
decomposition of the train matrix

o

the PC1 mean value of the responder group in the train

6. the PC1 sd value of the responder group in the train
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| COS -2.16745 0.40877 -0.24479 TRBCL -2.63145 0.999466 -0.12889 TRA@
TRAJ17; TRDV2; TRAC; TRAV20 -1.20289 0.392963 -0.26276 TARP;, TRGC2 -2.27109

0. 528402 w0.20P 10309k TK - 1. 87391 0. 405727 -0.26852 CD3D - pCoap2@006378P356
-0.26013 HLA-DVA -0.81888 0.400541 -0.23598 \Where Btreatnent=
-0.193146993and BO1l interaction -0.163704817 were obtained fromthe
training set. The risk score of the new sanple is conpared to the
medi an ri sk score of the training set = -0.25737421 and the sanple is
classified GS+ (feg HQﬂQﬁrmegpQaﬁﬁhﬁﬁﬁfao&}eéﬂoﬂge?§ Ah&hd fralroWer than this

val ue. | nmunot herapeutics rther aspe he I nvention provides
A TELna of L1 eabl e BATERPOALE T B hdilte gbhaera&oag% @R f:4he i munot her apy,
for exanpl e cancer | munot herapy such as Cancer~testis |nnunotherapy, after
identification of the sane as a responder thereto. Thus, in sone
enbodi nenVieant Slanpandedaviationgr(6d) died P& Ineadfiicieds fonr 2agemes @lamﬁfﬂe‘réaatures
conprising the step of admnistering a therapeutically effective anount of

an appfopriate i mmunot herapy (for exanple cancer i nmmunotherapgl sugch as
Mage cancer inmunot g@hepy), after first mbahact eri ssdg t heoe#ficient | as a
responfder based on gidfFerenti al expressi_omgel ai | €33l ONe OHAEZAEe
acti varrom gene, fobc@sarrpi e as sShow byo_545 0.691 20,2441
JAK?2 -1.105 0.354 -0.1636
IRF1 -0.430 0.500 -0.2345
CXCL9 -0.276 0.923 -0.2349
IL2RG -0.657 0.721 -0.2444
CXCL10 -0.830 0.896 -0.2181
SLC26A2 -0.745 0.307 0.0660
CD86 -1.504 0.461 -0.2272
CD8A -1.342 0.879 -0.1881
UBD -0.570 0.945 -0.2385
GZMK -1.470 0.734 -0.2414
GPR171 -1.683 0.698 -0.2180
PSCDBP -1.335 0.647 -0.2212
CXCL2 -2.163 0.633 -0.1437
ICOS -1.714 0.697 -0.2029
TRBC1 -2.714 1.313 -0.2026
TRA@;TRAJ17;TRDV2;TRAC;TRAV20 -0.762 0.666 -0.2464
TARP;TRGC2 -2.405 0.877 -0.1904
ITK -1.862 0.896 -0.2178
CD3D -1.478 0.806 -0.2452
HLA-DMA -0.380 0.470 -0.2284

The mean and sd of each group in the training set (rounded to three significant

digits) are:
mean_PCqr -2.055
sd_PCir 2.920
mean_PCinr 1.210
Sd_PC1NR 3.951

In one aspect, the steps of comparing and characterizing a melanoma patient
utilises any one of the 22 genes mentioned in Table 11 individually to characterise a
patient using the algorithm specified above wherein single gene expression values are
used instead of first principal component (PC1).
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WO 2011/ 033095PCT/ EP2010/ 063751 appropri ate analysis of a sanple derived
fromthe patient. In particular wherein the patient is characterised as a
r esponderwbasadsssone or nore enbodi nents descri bed herpeirmep2010/063751 1 n one

aspect the inmunotherapy conprises an appropriate adjuvant

(i mmunostinmul ant), see description bel ow In yet a further
enbodi nent of the invention there is provided a nethod of treating a
patient suffering from for exanple, a Mage expressing tunour, the net
conpri sing t L Q. i-ent 1 i

fhe i nventi 5 eaerhay Wk, of RoRbarfd o RERRRTS AN SR K
i mmunotutibsesptbet2 genes bstédin Mableefbwdihaeatterising apadtieahs issraspeaded nant

racur 1 ENBESS O enEaganati o (GoHCD Peodryt Rl RefPeelae il d<idure

hod
e of

h1

on by

sur ger YolRfwidgdlgoHtaptr or ot her chenot herapeutic or radi ot herapy treatmnent.

A further aspect of the invention is a nethod of treating a patient
suffering froma Mage expressing tunour, the nethod conprisiﬁyg&ﬂﬂﬁmﬁ
whet her the patient's tunour expresses a profile according to any
enbodijment of the invention froma biological sanple given by a patien
t hen adwitiSstrepitngoa Mhgesspecifian iaMminsitherapédesi Ereohsacdepagd ent .
Al so pheeiLldedlpamarget hodoefes reati ng a patient susceptible to recurre
of Mage expressing tunour having been treated to renove/treat a Mage
expr essi#g bbgrdoupn t he net hod conpri sing determ ning whet her the pati g
t unour|MexRIeESesCANeo Rl c B €1 e gelecttadnf. Tomrasy genbadenent Dol . 3d ¢
i nvent ivamcfukom a bi ol ogi cal sanple given by a patient and then

adm ni|stering a Mage specific i munot herapeutic. The invention al so
provi des4ascevthod, ofatf egs PR t OF s USR O aYipagie r gMABasREGE£d £ning

I munother apeutibecconpri sing a MAGE antigen or peptide thereof, MAGE
antigen conprising a MAGE-A3 protein or peptide, MAGE antigen conpris
the peptiide EVDRLGHL Y, o MAGE antigen or peptide fused or conjugated to
carrier protein, tor exanple in which the carrier protein is selected
protein D, NS1 or CLytA or fragnents thereof, and/or WO

2011/ 033095PCT/EP2010/ 063751, . MAGE, specl [ c. Lmmynot het apgubLe furd her
conpri an “adj uvant, f or exanp% in which the a juvant “conpri ses’ one

nore or, inations_of: 3D ;alum niu alts; G cont ai ni ng

o1t Gondere0t BbECEaRER Aot of i S (Ve S TLA BSn ORaT B S
0i | -i NSWEEEF Ténul si ons; and | i posomes. The invention al so extend
use of| an i mmunot herapy such as a cancer i nmmunotherapy, in particular
i munotiér &p¢di ATERRINANSE AcRUTE TS aditdarent "6 t he treat ment of
patient such as a cancer patient designated as a responder, thereto.

|t was|lepsdrVédtrhan - bagapatdent2 J9andsalIyAslsa0gc REAFSEH as a non-resp
was subsequently characterised as responder after radiation therapy.
| nt er g<nily trheni ngeatotsral 6ol bel i eve that it may be possible to in
a responders profile in at |east sone non-responders, for exanple by
subj ecfMéng rthe . pathentM{ ot rath atd mmdteersady,] Jor admi ni stering an

i nfl anmatory stinulant such as interferon or a TLR 3 (for exanple as
descr i pad tira iYWOs 20084 0644717 ) padamet,er® [Or3]TLR 9 agoni st (for exanpl e

contaijning a CoG notif, in particular adm nistering a high dose thereg
such a4Q+tlatia.62-n0. peki Kgpaemdasdefgd,1 if or exanpl e weekly). See for

exanplle Krieg, A M, Efler, SO M, Wttpoth, M, Al Adham, M J. & O
H L. |hductiianpetesyst e oudHl-d i ke d i@ ismmunijty in normal vol unt g
fol | ow ng subcut aneous but not intravenous adm nistration of CPG 7909,

synt hetmctﬁa%%%n@@@a@ti&ng%fy%ge%jr%@ne{@% (3ggRi st. J. | mmunother).

460-471 (2004) . The high dose of CpG may, for exanple be inhaled or gi
S“bC“t%ﬂ?%%%ﬁ%:mﬁdianHﬁbth”yfgﬁﬂ. Jéﬂé€¥¥é[959nédes the use of Mge

speci fli c ‘i'munot herapy i n the manufacture of a di canent for the tredqg
of patfients suffering from Mage expressing tunour or patients who have

ni ng
t and
nce

nt's

i ng

from

or

s to
Mage
a

onder

duce

)avi s,
ers

27,
ven

t ment

received treatnent (e.g. surgery, chenotherapy or radiotherapy) to

remove/treat a Mage expressing tunmour, said patient expressing the gen
signature of the invention. The i nmunot herapy may then be

adm nistered to for exanple responder§6or once the responders profile
been i nduced. In one aspect the invention provides use of Mge

e

has

specific i mmunotherapy in the manufacture of a nedicanment for the treatnent

of patients suffering froma Mage WO 2011/033095PCT/ EP2010/ 063751
expressing tunour, said patient characterised by their tunour expressi
one or nore genes selected from any enbodi nent of the invention.

i nvention al so provides use of Mage specific i munotherapy in the
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[SEQ ID NG 107] [SEQ ID NO 108] [SEQ ID NG 109] [SEQ ID NO 110] [ SEQ

I D NO 111] [SEQ ID NGO 112] [SEQ 1D NG 113] Al ternative ASCl s

i ncl ude ocwoeer/ms®si s anti gens such as NY-ES01, LACGE 1, pcA@e2810/063761 exanpl e
details of which can be obtai ned fromwn v. canceri mmunity. orgl Cl dat abase.
ASCl s al so include other antigens that m ght not be cancer testis specific
such as PRAME and WII. The cancer i mmunot herapy nmay be based, for
exanpl e on one or nore of the antigens discussed bel ow. I n one

croc It 19 I BE SRR | AYER A e A cgon Ly begusedermy consi o or
W _ﬁéﬁ%@ﬁ z%ﬁGE 8, MAGE 9, MAGE 10, MAGE 11 or MAGE 12. The
"anti ge

4, MAGE 2.
genes |encodi ng these ns are | ocated on chronosone X and share

with each _other 64 to 85%h l.ogy. in their, coding sequence (De Pl aen,
1904) TEFeSe (GHPT GARS= arel banbr T R 4 VACEI AR SIVRGE A2, WAGE A3
MAGE A4, MAGE A5, NAGE A6, M@ A7, MAGE A8, MAGE A9, MAGE A 10, MAGE Al
and/ or|"MAGE A2 (%?HE) MAGE "A* f&@ 1397 In one embodi ment, the antigen is MAGE
A3. In one enbodi nent, an antigen fromone of two further MAGE
fani|i|€§ ey thefaseatlthe MAGE B and MAGE C group. The MAGE B family
i ncl udes MAGE Bl (al so known as MAGE Xpl , and DAM 10), MAGE B2 (al so |known
as MAGERxYZ - &nd 1 DA 632 WG B3C Hirk IVAGE B4 1n -BRatRuget Cofani |y current|ly

i ncl udedapAGEichtand=MAGES CHR<MA . trgim .gevdeaiRy ér Ay, a MAGE protein can be
defined as containing a core sequence signature |ocated towards the
C- t er mitetls #erid rof fthetptbtein (for exanple with respect to MAGE Al a 309
am no facid protein, the core signhature corresponds to amno acid 195- | WD
2011/ 033@90PCTLEPRR1OERQE3THle 24Q)arding tolhatetnsendus) pattern of the |core
Si gnat juiret ties thbus (dessd  beat ast 4 o d caws, predirg, IT iX eF€peeseat Sbatyh at no |aci d,
| ower |cagseDresi-dues3gere €onses et {conrservat, vepvancant s al | owed) and |jupper
case residues are perfectly conserved. Core sequence signature

Li xvL( 2xhdre3x) g( 2x) apEExi Wex1( 2x) m( 3- 4x) Gxe( 3-

4x) gxp( 2x) 11t ( 3x) VgexYLxYxqVPxsxP( 2x) yeFLWGpr A( 2x) Et ( 3x) kv

Conser vati v&estset RDatd iscnmaaiewlie LB rews wontitng e gemedliaed Yopstaledp PAR t he
def aul t SCOﬁbfwfoﬁ&td’i@génég’l sequence al i gnnent conputer prograns. These
prograns include PAMR50 (Dayhoft MO et al., (1978), "A nodel of

evol uti onar y4haingRsamsteps B & a@"éct dfrclagy lsagontairig@t ei N sequence and
structure” 5(3) MO Dayhoft (ed.), 345-352), National Bionedical Research
Foundati on, Washiingi ¢iaracedlifllopsmep®IendShensz Heni koft and Jorja G

Heni koft (1992), "Amino acid substitution matricies fromprotein bl ocks"),
Proc. Natl. Acad2. Scvect&/SH 239mebh oahesifet éach: gek2dhGhd @QikOset | n general
ternms, substitution within the follow ng groups are conservative
substitutions, b8! ssudEsén ¢ Ehealbes fe@achigenpsn eectraiarzet der ed
non-conserved. The groups are: i) Aspartate/ asparagi ne/ gl utamat e/ gl ut am ne
ii) Serinelthreonj reemiatrix) ofl2Bsioma/ eardg2 hcolaming)containing the U matrix of the svd

Phenyl al ani ne/ t yr osiegaempoygitibaf &etriih rhgigi ne/ i sol euci ne/ val i ne/ met hi oni ne
vi) dycinel/al ani ne In general and in the context of this invention,
a MAGE protein wp| lth®8.apRkdxriskéedry cobfisutdtionor e i dentical, such as 70, 80,
90, 95 96, 97, 98 or 99% identical, in this core region with am no acids
195 to 279 of MAGE thé BrciinteracioMAGSkIIcoteetdmpetativiat i ves are al so known in the
art, see: WD 99/40188. Such derivatives are suitable for use in therapeutic
vacci ne fornmul at vonise prettamasksecapéutrai) which are suitable for the
treatnment of a range of tunour types. Several CTL epitopes have been
identified on the MAGE-3 protein. One such epitope, MAGE-3.Al, is a
nonapept i ieaf £ Sttt dl @6AhAENE BAF I PC10caéffidfentEFor B g¥Rks classifier

2011/ 033095PCT/ EP2010/ 063751 176 of the MAGE-3 protein which constitutes an
epi t ope spef§atHEeS or CTLs when presented in association with the MHC cl ass
| nol ecuteHAAT—Recentty two—addr T omat— €T eprtopes ildvuP'sft:ll
b S 28, e pee scduence of | RT3, PRgL o1 | Bbehll ‘*tb' o0t

0 NMOupt—a—CGH—FespaHsE+R—a—Hxed—ep4 —red —e-eHt H t ol ogous
| ynphot 2327468 |ni hA 5§I4m1 18120 (he HLA A2
(Van der Bruggen, 1994) and HLA. B44 (Herman, 1996) alleles respectively.

In a further enbodi ment of the inventPbn, the tumour anti gen may conprise
or consist of one of the follow ng antigens, or an inmmunogenic portion

t hereof which is able to direct an inmune response to the antigen: SSX-2;
SSX-4; SSX-5; NA1l7; MELAN-A; Tyrosinase; LAGE-1; NY-ESO 1; PRAME; P790;
P510; P835; B305D; B854; CASB618 (as described in WO00/53748); CASB7439 (as
described in WO01/62778); Cl1491; Cl1584; and C1585. I n one enbodi nent,
the antigen may conprise or consist of P501S (al so known as prostein). The

N NA N a2 - ' I T . o, T e R I o o, M NP N A N




ECD-PD fusion protein,"” also referred to as "ECD-PD'" or "ECD PD fusion
protein," or the "HER-2/ neu ECD-APD fusion protein,"” also referred to as

" ECD- APD'wonroi1#GEmAPD f usi on protein,” which refers to fasirpropned7si ns (or
fragnents thereof) conprising the extracellular domain (or fragnents

t hereof ) and phosphoryl ati on domain (or fragnents thereof, e.g., APD) of
the HER- 2/ neu protein. In one enbodi nent, the ECD PD and ECD- APD f usi on
proteins do not include a substanti al porti on of the HER-2/neu

t r ansneTbTrame domeT T, O doeS ot TN |uue any ot teHER;

anenirtyine ol o one, SOl ne g StacihGgh >
expr esgion nnhnnr‘nr m nnr |:IIQi an rndg5§% nn\lo 35@@$91n L\21$\¢§?d rotein
conpri sing two or ndA2antigens rel eyardt368 1a gl@@ﬁoﬁlﬂsemm;a be a
hybrid|lof an anti gedREiAd an expressi pn-OhdiHiicer @ar6odt . | -0.2256n jone
enbodi frent t he MAGECXBL9gen may conpfi 87280 flul 0.568437 h | MEE138®tein. In

an alternative enboglopent the Mage aptlipgesrommy| corpsnse ammeqewi ds 3 to

312 of [The WAGE anth@ang_ N al [ eTagdae err@gql AT anti gen
may cofrprise 100, 02 KQ’ 25003 O_1dl 13 ot ei n,

i hel + Ihoat + CAAR o oanahl Al ~Af ° A ey a
D oY1 b et the Spch v cananter el e M v e
ant i gep_and nar'r ner he chenically detdidgat ed). 3353%y heO. 3§Wr3=qqed as a
reconbi{ nant fusion gdBPein. In an enpod FEW ijn WAAEE52 he eh212fh jand

partnef are express&dMis a reconbi napt-17T&i1dn [pr@6529406 t hi 0.p8628 1 | ow
i ncreased | evel s tgERRIr oduced 1 n ap exPragsi|jon OPEINOM COMNAVETE to
non-fused protern. pIRgRA Ne TUSToN Par iNEF74pRy| agsBpii7 N PIPYAfEAN0| T hel per
epi t opes \l IIIIUIIUI O L& 2| UST O part l_)1,_16¢44-7'| T dO)B §255|e| ptﬁ 0%@6 ;Ipes )

Xt SR r

accol I\f\f\

recognirsed—b hutres afdfor—asstst 1 ) essi on
o 4 TGP W) TR N PR AL

enhanc r\ at hlnhnr v|ds fhon fhn - clo one

enbodi ent t he funFBSﬁnCﬂmrf ner nay h 126\6'512n i Lrﬂﬂl%?%%l ¢ arO 32ﬁ791n part ner
and expl BA@DIRAHTAIRDYE; TRACTRAV20 | -1.1967dnd_en®d%4ent d1.25%% i hventi on,
t he i nrunol ogi calTARISTRGOYar t ner t hat 28327452 Use@4B$25ker i| vel19238m jpr ot ei n

D, a syrface proteinm the gram negpatiivgsaractier0.gon1 temomhpéery i hf | uenza
B (WO YITTBYZ6) or gpdg) ' vailve [Ner FOM.64883 DI 00.607625 W .0.25514
2011/ OWPW‘EP@EW]. u'er Tvat Ve, SPPLACT np({)_i:,) 64@""‘ T ?29418 3| of the

r ot ei PPt t
PN ALV - LN INOE R T2 T RGY TR L A (T B

LT U QT A BV |

approxi mat el y the first NNterm nal 100-110 am no acids. I n one
enbodi wﬁéretmg tmelr;@L(pm@g(yg?,el n conprises the first 109 residues (or 108
resi gﬁeﬁgﬁé}%q.gm OOIWZGUEQWer%CdBiémg ng%ﬁrém.n rs‘éérrte' n D. ‘ IOthﬁer -
i nfluenzae vi réﬁﬂs F%%{g% é‘nﬁég\fl %'?] gé & pica PQB tﬁ rﬁ?tlgiﬁﬁnsh%r& %Og}néno

aci ds dfairfigl seay- be. 3239!472&& argd tthemﬁmpief nfsecleasuﬂéd agBen{Respondee Need

provid t he | ude T-h i.f.op I n anot her enbodi nent the

i mmunol é?‘%? 1) ﬂ%lsgrf‘c%erl?ﬁ%\& %‘aﬁﬁ%'saﬁfﬂ ein known as LytA LytA is derived
from Streptococcus pneunoni ae whi ch synt hesi se an N-acetyl -Lal ani ne

am dase, amidase LytA, (coded by the LytA gene (Gene, 43 (1986) page 265-
272) an autolysin that specifically degrades certain bonds in the

pept i dogl ycHh drgcRERAE. thenstapst ef wommariagnant copragierizing A HNQQ'& rPatient
respon i I es
uch adifykeaehd Biihe % G¥ped nichioReR i TR 1 InSERaf ) FAgcERfs

E. coli p@tieryttuslmmeaakgonmnplsaeurﬂeld absed N\Iher-n singhe @esecaxpoéssiorsvaine:mao& ei ns.

P ficat of ' h t t the CLytA f t at it '
Lot m nbeen It ek Rie CoBPsTaHAS Boy: 10, (1992) page 795-798) . In

one enbodi nentonet Bgpdet! Eiaiskals BPIcohipariag aMe ofatRtstiAngay NBCIUS eshtichbe
enbodi nent may utilise the repeat portion of the LytA nolecule found in the

Cter mUﬁEt?reseWG %4 3@@@%@3"%@ in @P'GL% argharagiedyied enpRiigntBata rasRendsst (ROPor t i on
may in S 8(a sent
vent [ Gano% on GenBeighasie A eSLh of o on FeppeAet TRREFT Tis-T) 4t Bich
anti gens have been descri bed i n WO 99/ 40188. In particul ar carboxyam dat ed
or carboxynet hyl ated derivatives may B8 used. I n one enbodi nent of
the present invention, the tunour associ ated antigen conprises a

Mage- A3-protein D nol ecul e. This antigen and those summari sed bel ow are
described in nore detail in WO 99/40188. In further enbodi nents of
the present invention, the tunour associated antigen may conprise any of
the follow ng fusion proteins: a fusion protein of Lipoprotein D fragment,
MAGEL1 fragnment, and histidi ne ta|I fu5| on prot e| n of NS1- IVAGES and WO

NN A A D NN NN N T NVT | I A S AN/ A" r A o M o, =



ACC GAT GAC GIC GCC GGT GAC GGC ACC ACG SEQ I D NO 105 TCG TCG I TT TGI CGT

| TT GIC GIT (CpG 2006, CpG 7909) SEQ I D NO 106 TCC ATG ACG TI C CTG ATG CT
(CpG 1668)0 2011/033095CpG- cont ai ni ng ol i gonucl eoti des nmay a&csEprbe@owsed: al one
or in conbination with other adjuvants. For exanple, an enhanced system

i nvol ves the conbi nation of a CpCcontaining oligonucl eotide and a saponin
derivative particularly the conbination of CpG and @21 as disclosed in WD
00/ 09159 and WO 00/ 62800. The formul ation may additionally conprise an oi
in wat ?ﬁﬁ% i d/ or WD 2011/ 033095PCT/ EP2010/ 063751 t ocopherol .
Anothe?&ghlt Epgﬂggﬁuvant is a saponin, for exanple Q521 (Aquila

Bi opharmaceuticals Inc., Fram ngham M), that nay be used alAlgerithmi
conbi nation with other adjuvants. For exanple, an enhanced system i nvgl ves
t he conbi nati on of a nonophosphoryl lipid A and saponin derivative, such as
t he com#isnatireptofoQS21aandsr 3ExiMRIn ast deserHshed e WO-94/ 00353 c@r a lless
react ogenilc conpRskfEom Wheres the Q521 is quenched with chol esterol, as
descrilpbed in WO 96/ 33739. O her suitable formulations conprise an

oi | -i nwat el seAubsi aRgands t osopherol.1 A patiti.cubatkycpobgnt adj uvant
for mul gfzrori,a%elivi A9 Q821, 3D-MPL and tocopherol in, for exanple, an

oi | -inwater 'enul sion is described in WO 95/17210. I n anot her

enbodi jngnt adl pyant s f rzp;mt d i Rad khRESONRL , eOPSiL or.
The am%&%gﬁé&é?p-wpk %sedp?Q%S%%%F§| €§§§r|P éUf Egggng?n% on %h%éﬂ

i mmungt her apeu |& formul ation may be in the region of 1-1000pg per dose,
for ex | e _1-500pg.per_dose, and such as 1 to 100pg per dose, particularly
25, 3oﬁq%6?r§é?e€§?l§g?réo or 90pg per dose. In an enbodi nent, tlhe
adj uvant system conprises three i munostinul ants: a CpG ol i gonucl eoti de,

3D-MPY & OS21 either presented in a |iposomal formulation or_an oil in

wat er |@hirsit6A9shERtasSt deScridedt ih WogsrceiefonormallizefePGRodtteof QpG or
i mmunost i nul atory ol i gonucl eotides in the adjuvants or inmunotherapeutji cs
of the l@@ééé’ﬁ?Sftﬁ@énBS@*ﬁai' teherguspsdmaiiet sertaépéndi Agmbhes hed

i munofciésapéiiti c formul ati on may be in the region of 1-1000pg per dose,
for exlanpl e 1-500pg per dose. The anpbunt of saponin for use in tlhe
adj uvantig epatherpiesent s¢hvientdrort areey e i #tité #rédi on of 1- 1000pg pe
dose, [for exanple 1-500pg per dose, such as 1 to 100pg per dose,

parti cluload(yM25Lr30n . 40y abd; e 69, 2 73 n <80 TADAZ0pGaper ) dose. Generally,
it is |expected that each human dose will conprise 0.1-1000 pg of antigen,
for exasple40:1ab00ppgamstehs ps1 0. 1- 100 pg, particularly 0.1 to 50 pg,
especifally 25 or 50 pg. An optimal anpbunt for a particular

i mmunotvaerapeut hea6an-he. as£ek s ek dyr stf@ndard studi es invol ving
observjati on of appropriate i nmune responses in vaccinated subjects.

Fol | owiiag &R jhNikhkalia vasginatd Ofne 1 @et;s may receive one or WO
2011/ O33095PCT/ EP2010/ 063751 several booster inmmuni sation adequately

SpacedM4_traianQEM4$H££§Q!§éf§&é@@§§fp%qclude Mont ani de | SA 720 ( Seppi c,
France), SAF (Chiron, California, United States), |ISCOVs (CSL), M--59
(Chiran), Ribi -529, ( ) i ton, nd ot her am noal kyl
glucosg%fﬁi82h4gg §§6ﬂ5§%§%%%«§%%3“}ggyaméﬁcééyﬁﬁég|y there is provided an
I mmun ni,c_comnmposition for in the method of the present invention
conprigﬁnérgﬁnan%P gn El%?égﬁgggﬁuﬁéﬁgﬁﬁﬂgﬁﬁrgﬁ[géﬁuvant, wher ei n t hg
adj uvant conprises.one_or re of 3D MPL, . .a& CpG ol igonucl eotide [or a
B i A

-

conbi ndti-on2gf L3P Rorie? of * T HeRe IThe antigen within the
i mmunogeni ¢ conposition may be presented in an oil in water or a water| in
oil enulsion vehicle or in a |iposomal fornmnulation. In one

enbodi|rent, the adjuvant nay conprise one or nore of 3D-MPL, (B21 and |an
i mmunost i nul at ory CEG ol i gonucl eotide. In an enbodi nent all three
i munodtiifirdtrant $  ar #b#%%gﬁ######%ﬁﬁﬁﬂﬁﬁ-U@@b@@ﬁﬁe@ﬂ 8pswvPeeind QB21 arle
pr esenitigd it ¥ &M # oiF I i i vt #F # enul si on, and in the absence of a CpG
ol i gonyels¢stitdeLestset [AScbnposition for use in the nethod of the present
i nvent|ion may conprise a pharnmaceutical conposition conprising tunour
associ [aked <artkgen (assdescy +lived: teireingare) /A4f.usban . pdot ei n t hereof, and a

phar maceutical |l y acceptabl e exci pi ent, Use of the word conprising in
the context of this specification in PRt ended to be non-limting i e nmeans
i ncl udi ng. Enbodi ments are specifically envisaged where aspects of

the invention conprising a certain elenent or elenents are limted to said
aspects consisting or consisting essentially of the relevant el enents as
separate enbodi nents. The exanpl es bel ow are shown to illustrate the
met hodol ogy, which may be enployed to prepare particles of the invention.
Di scussion of docunents in this specification is intended to give context

M T N 1 o Y T Y B M



4) I n another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol JAK2, optionally in

conbi nat iwo 20itd33@8e or nore genes selected fromthe gregp/Ereawiosissng of
genes labeled as 1.1 to 1.2 and 1.4 to 1.100 identified in Table 1.

5) In another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol |ITGA3, optionally in
conbination with one or nore genes selected fromthe group consisting of
genes |labeled as 1.1 to 1.3 and 1.5 to 1.100 identified in Table 1.
6) In r tbeor i npl oys one or nore genes according to
paragr%QQE%% mgngg% the g%%e ‘%@pfﬁe synbol PSMB10, optionally in
conbin%%h% tEc t? re genes selected fromthe group consisting |of
genes I"abel & 671.4 and 1.6 to 1.100 identified in Table 1.

7) In er as t he |nve el S .on or enes according to
paragr%ﬁh tﬁﬁégegﬁr?ﬁg :&%%z tthg g - @raSEngnally in

combi n éﬁlﬁﬂFﬁtbﬂE bFe ¢ &dties %ﬁﬂQEEFQdaP group consi sti ng |of
genes 5 and 1.7 to 1.100 |dent|f|ed in Table 1.
8) In ﬁﬁ&ﬁﬁé##ﬁﬁﬁeﬁﬁ##ﬁe#tnvent|on enpl oys one or nore genes according to
paragriaph 1, wherein the gene has the synbol RARRES3, optionally in
conbi nNAtitdROMLER Bhenert mbire gerrar gl dcedaftcomnees! oup consrstrng of
genes [valigkedahdelching (MDBtaNde st B=t)o PECPED /ifdénti'tEetdseh _Tabtle 1z M
9) In [@n8Llbér_adgpevest heaspivehtd oimrenpitdysepré \o6r' ) nore genes according to
paragraph 1, wherein the gene has the synbol IL2RG optionally in

conbi ndVhere Wi th one or nore genes selected fromthe group consisting of
genes | abeled as 1.1 to 1.7 WO 2011/ 033095PCT/ EP2010/ 063751 and 1.9 to

1. 100 i dent iTEsdt. RDaTaisl @mbtrix with 22 ré@3 cbntaimiog ther nerspeiced tdesdated RORON

enpl oys onedata foptre 2&pesesiccordi ng to paragraphl, wherein the gene has the
synbol CXCL10, optionally in conmbination with one or nore genes sel ected
from t he gr Mfptraionsirsheteys of argebjest dfadtedsdibt asnthiningo 1.8 and 1.10 to 1.100
identified in Table 1. 11) In another aspect the invention enploys
one or nore genes. accardeteglistof e 28 gapé namesherei n t he gene has the synbol
CDBA, optionally in conbination with one or nore genes selected fromthe
group consi sti ng2ofa getersofl22oakad vakied fdr éachlgeheaindhd traih ¢ei 1. 100
identified in Table 1. 12) In another aspect the invention enploys
one or nore gene8. acemtal of@2sd valuesgdoaphchlgendierteetraimeetgene has t he synbol
UBD, optionally in conmbination with one or nore genes selected fromthe
group consi sti ng4ofa metresofl ZZoewsdres22 cdlutms kob@iking tie U2matixlof 10®svd
identified in Tabl eletomposition oI &e frainanattiker aspect the invention enpl oys
one or nore genes according to paragraph 1, wherein the gene has the synbol
GPR171, optional by the B matisloscore tcbnpeation nor e genes sel ected fromthe
group consisting of genes labeled as 1.1 to 1.11 and 1.13 to 1.100
identified in TaBl éhd Beciinteraction ib4isklstoemcdrhputaispect t he inventi on enpl oys
one or nore genes according to paragraph 1, wherein the gene has the synbol
KLRD1, optionally. ithe cwmdiamask scoreiirt traione or nore genes sel ected fromthe
group consisting of genes labeled as 1.1 to 1.12 and 1.14 to 1.100
identified in Table 1. 15) In another aspect the invention enploys
one or nore genes according to paragraph 1, wherein the gene has the synbol
HLA- B, Médr, ostdridard ndedationst (SH) #hé hPcnec@éffmmsgﬂrreazsgéﬁ@é effaddifigr t he
gr oup consrstrng of genes labeled as 1.1 to 1.13 and 1.15 to 1.100

i dent i fealyres, Table 1. 16) I n another aspect the invention enploys
one Or [TMOTE genes according to parag aptt I, whereirnm the gene npte the synbol
LCP1, pptional I y i nGte@mbr nation wi th| onMeansnor ( geSds sel e&g&ﬂg Yy tlhe

rou a1 J_: 1—14
?denfr 3923:582353e1432191 nve.gﬂzafinp.oys
one or i 97196 net 3649 g 8 he slynbol
HLA- DRA,_aptiaonal | VJAKz(‘OﬁhI nati an t 1 \3@356)11 413 | EPZH200%63751 one

or nore genes sel ectlBA1from the group céh8328 ing G284HHes | aHdPWBHs 1.1 to
1.15 apd 1.17 to 1.@00L9dentified in| Tabl&&518 0.5618a@) |In &t et aslpect
the invention enploys one or nore gengs according to paragraph 1, wherein

t he gene has the synbol CYTIP, optronaply in conbination with one or nore
genes selected fromthe group consisting of genes labeled as 1.1 to 1.16
and 1.18 to 1.100 identified in Table 1. 19) In another aspect the

i nvention enpl oys one or nore genes according to paragraph 1 wherein the
gene has the synbol 1L23A, optionally in conbination with one or nore genes
sel ected fromthe group consisting of genes labeled as 1.1 to 1.17 and 1.19
to 1.100 |dent|f|ed |n Tabl e 1 20) In another aspect the i nvention
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31) In another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol HLA-DVA, optionally in

conbi nat iwo 20itd33@8e or nore genes selected fromthe gregp/Ereawiosissng of
genes labeled as 1.1 to 1.29 and 1.31 to 1.100 identified in Table 1.

32) In another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol HLA-F, optionally in
conbination with one or nore genes sel ected fromthe group COI’]SI sti ng of

genes [abetedas 1.1 to - 30 and 132 to 1100 1TdentTfiedT1m T 1|e /WO
2011/ 0B3095PCT/ EP20G®N@63751 33) Meansnot ner Sdpect t@& f\‘@ %l an
enpl oys—one—er—rore gepes—accorting—toRarageaph “g‘ oA a2 Has

t he sy bol SL'A‘!\VIF'7, UTERI nallv i n conbin 1('842 5\1\1 01_316\% Elﬁ( faea¥d uj zgﬂ

sel ectedfromthe LI’;I\OPDI’\QI st ng of g 1$§5462hnlqaﬁ08:&731 1 t¢ ?75475);m 1.33
to 1.100 identifiedG2ARhle 1 érff\mf’ﬁ and}-Be93Gikpect -Q-8613%vent i on

enpl oyk_one or noreC@8fes according to -pdB486aph 0493 ei n t-Ad4dbne has
t he sypbol KIAA1549CD&4ti onal ly in conbil 3&0iM8n W O/38@8né or neb.26QEhes
sel ected fromthe gr4BIp consisting of gérr@d2babel®84%608L./1 t0.21823 and 1. 34
to 1.1D0 1dentifi edggmKiabl e 1. 3bh784m ana bgsomspect -¢.hbg3rgventi on
enpl oys one or nor gpgefygs accor ding [0 _paraghaph (35388y @1 n L hesgene nas

;2?621 IOL LU\IHI-A,PgeijB]}_naI I y rTm_comnpi nq1t1|9g@ Wi rbg@ggﬁ rTDI’LGDQ O
- SURABMB S I VA I v '7"‘“3'“(?.67?0263; verd i OIAe o
one or | wore-genes- siSB3ang o paragr aphlol Bnot el SOL gonebEEIe dyrbo
FAMPG6Fl_aoptiaonall \/W¢I hi nation w 21621A5 DI 991% 1sel ﬁo‘i‘zgs romthe

group LBRA@ITRAY 1 TRRMRT RAGIRAY 245 1-1-%0889 30 B3H0RE t 0-020P
identified in TabARPITRGC2 37) 1 n| andt2{dP9aspebb28HR iinverld-il 9hl1Enplloys
one or|nobre genes acdd# di ng to paragr aph.8739Mher €).405HY gene-tha88Fhe synbol
Clorf 162, optional | g¢D3D conbi nati on W t-h.688630r | M4@A3EBes seb.260E3 frjom

t he grpup consi st iHa-givgenes | abel ed ag.gt88st o] 10.46054d |1. 370.28®5d98 100
identitired in Table I. 38) Tn another aspect the invention enploys
one or nore genes according to paragraph 1, wherein the gene has the synbol
FAMR6F, optionally in conbination with one or nore genes selected fromthe
group Wmmlihiem@ene’f -g408$46%U3and Brasntctacibnt 60.163604Hd werdsohtaingd Taon the

i denti ftl ed in Table 1. 39) In another aspect the invention enploys
one or "HOP'& a%tnes according to paragraph 1, wherein the gene has the synbol
GBP5, opti omakliski @w@rdﬁlth@tnemnsamr)le iBNeonoparedrte tbemasdiselrsktedré pdmnd he
group consi sting of genes | abeled as 1.1 to 1.37 and_1.39 to 1.100

i dent i £iREUNG rSeFabl ©-45737421 andoihe; sagipla Her Clasplied @Re (Resondsh BRpr oys

one or HEM &gﬂnpﬁlsﬁ%gféillsngwé,othgﬁrﬁgr\,gpjé 1, wherein the gene is the one
i dentified by 'probe set 375 _at, opti onaIIy i n conbination with one or

nore genes sel ected fromthe group consi sting of genes WO

2011/ 033095PCT/ EP2010/ 063751 | abeled as 1.1 to 1.38 and 1.40 to 1.100
identified in Table 1. 41) I n another aspect the invention enploys
one or Immmcghe&qoemmsr ding to paragraph 1, wherein the gene has the synbol

SLI TRK6, o in co |nat|on with one or nes selectedfromthe
ar oup. conet 4t Pnirbier GEaREct apamieial arovees & mgeduh T3t o rander
i dent i fp'aﬁént'ﬂtﬁé@'a@pﬂoprlate mmur‘]@the*d’;byafwte&ﬁfnp?é@ﬁ?der‘irﬂﬁldﬂ@ﬂ%ﬁéb@éh&f% oys

one or nore genes according to paragraph 1, wherein the gene has the synbol
GBP4, @pncerrtamﬂmrnu@@haram ﬁféﬁf idertrice @n@f therragngyap @gesronder ditereiom t he
group consi g. of, n d 0

identified ;Erhh brfso%% %ﬁ]ﬂoﬁﬁﬁé@g ?ﬁe @P %rg)g'eo%? ?@éﬁ}?@enﬁ%e%ﬂg%qo S
one or pabtermt g@nplssmgdbe Ghteyy of (adpamagarmgha 1henabeutmaﬂytéffeogee1@rﬂmmttdfearsyrrbol
EPSTIlotio.nFI onmbi nation with one .or re denes ele ed fromthe
o oup ORIRETE S TBHNGEREPY GarePRails Cangs gminpiedavas Segancer

i dent i firgflinbthefa®))e élfter flrst chet4dtelisingn @i efatieppess 4 h@spdSWd%ﬁ't b8se® g 0ys
one or nore genes accord to paragraph 1, wherein the gene has the synbol
AKR1C2 difsir e@trawewpreiswoed?ﬁﬁt ?@ﬁ ﬁeV\Wﬂmﬁin@rﬁc’“&at'%g@“@éﬁregx%@Wé@cSeﬂ‘qV\frbbd t he
group consisting of genes labeled as 1.1 to 1.42 and 1.44 to 1.100
identified in Table 1. 45) I n another aspect the invention enploys
one or nore genes according to paragraph 1, wherein the gene has the synbol
| TGAL optionally in conmbination with one or nore genes selected fromthe
group consisting of genes labeled as 1.1 to 1.43 and 1.45 to 1.100
identified in Table 1. 46) I n another aspect the invention enploys
one or nore genes according to paragraph 1, wherein the gene has the synbol
CDC42SE2, optionally in combination with one or nore genes sel ected from
the group consisting of genes |labeled as 1.1 to 1.44 and 1.46 to 1.100




57) I n another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol TMEMb6, optionally in

conbi nat iwo 20itd33@8e or nore genes selected fromthe gregp/Ereawiosissng of
genes labeled as 1.1 to 1.55 and 1.57 to 1.100 identified in Table 1.

58) In another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol I RF1l, optionally in
conbination with one or nore genes selected fromthe group consisting of
genes | t nty i f

59) InagﬁgJ %Féggé g ?fhé .nﬁﬁﬁ%ﬁég f ]thég%tlleqte h rdg?gcéjrllé;swgg%grr y?eng to
par agr patier, iswrneralterraerdeasgerresrbmsiar Hnasegr ruinod)neTéinf@re epthiodimaémty dascribed
conbi n%tl on with one or nore genes selected fromthe group consisting of
genes I"gBéMed as 1.1 to 1.57 and 1.59 to 1.100 identified in Table 1.

60) I n anot her oAgpespetthetheNV@MUrIh&EPY OXBnPhiced! aiDI fHIeHrRte AGRAMVENRY t O
paragraph 1, wherei nbt he gene has thea.gi{/nbom |dent|ﬁ%d by probe set
238524 (IFiMURRRLtIMAAMY, yseierijQ;S@HB‘i'QfalP?@W with one or nore genes selected from
the group cqskstd ARl SRBESIHRrethediindod tdreSR BRided®d iRitiod! 8P
identified in"Tabl e 1. I n anot her aspect the invention enpl oys
one or treatieg @ep@tﬁara(suﬁ‘edmgl@m fpaea@mabh alMagbesrf)@mBSumgetLgem ltrzes mteileods y nbol

aroup. SamenevEndelfmylnd STRUBE JB8 Bhileny “Brdtest” ik, YENE] sRfeffidsly tem the
i dent i finv@shtibm ahabhen édmrmstenng G8) exampleoh MdgeasRirlc ihGundiN@@peatic. eI oy's
one or m)re %enes accor di ng t o par a%ra ph 1, wherein the gene has the_synbol

cxcL2, fgferofrmbogimente digi RalisniswiERteshavith topr exayarles el MagedsPeafis t he
gr oup % n%EHerr‘S%foto 9586nt! @rb%rl@o@a?te Yebutrénde &9 cﬁéléas@ Getet Girdt F&%lvrn%
identifie I'n anot her aspect the 1nvention enpl oys
one or tiestraepiesiish a@d@rs@ntwg by Spw@igmrﬂﬂyltummr@r nthehe:hgmeéhwaaeutneownbol
| CCS, ination with one or nore genes selected fromthe
group g%énls)ﬁs%fédﬁytr% m;ég]gte)s | abeled as 1.1 to 1.61 and 1.63 to 1.100
identified lArfuﬂTabrf asplect YOOI MR308 ROBHIAST W06 £bdatient sufferidd) from a

anot her aspect the i ventr S one. or re genes accor in to
P ar M09 SXGisSP 0n R iR TENGHceaeS e Al THaN G, RFB8G tag patiénts

213193 1)l eRPidseBa!d Bbrbﬂecé’éﬂé'rdilﬁf;' t%”am/téh%'@rr@nt rH?H?reQ#N@ﬁtré@'fﬁﬁﬁ ed from
the group consisting of genes |abeled as"1.1 to 62 and 1.64 to 1.100

i dent i Pidegical FapIpe 1glven by acpptient andt men a&ﬁb@l@tst¢m ividaoe oAPeSH oys
one or, paragraph 1, wherein the gene has the synbol
CCL5, |u®r?gﬁ']§€e&%ct8ngl%tre®% wi th one or nore genes selected fromthe
group consr Nsmgoorfdegesrasrrémbdloédteasngalpettreniis@s’beanblle]toﬁ‘sécmroerﬂcelcﬁ(]\/lage
identified in Table i‘ . 6%%{ n_anot he a}egyt t he mvenﬁ'%{g Io S
one or SHBIESSHETLEIOLE B8V IIERPNITGRIPA LR 5%’H°‘ie/ GALT 130G FEPrGEHEY HYEOY %ynbol
LOC284 Aiethed tcofipising HétetaHMd Ahetierthe fbaﬁréﬂt 9tumele ega@@§e§ ®hecdreghofd om
the group consisting of genes labeled as 1.1 to 1.64 66 to 1.100
i dent i Fieaes palettas feom any embodigent ofnthan@re@pné@@re@tbl@lﬁacahwnplecgﬁvw oys
one or C R gene has the synbol
qut%ngﬁﬁl&ﬁ}eﬁ %d(;rﬁrrﬁé?n%t”? on w%%gsr%%tehcﬁ'rn nnréﬁéraﬁée@%sel ected fromthe
gr oup consi 3hengvenitiogarsspriosites @d rasthbd bf treatin&s carwkehnﬁﬁloyrogl 100
identified in b 1. . 6 | n apot her aspect i nvention e
one or o e GeNBLETEle g Ty GheEgealh ca PR MAGE GRIEAS PeRERy rbol
KLRD1, optionaldgredfn conmbi nation with one or nore genes selected fromthe
group consisting of genes labeled as 1.1 to 1.66 and 1.68 to 4.488
identified in Visbe amtlgen comprigioy al MAGoAR@roteiperceentide, i nventi on enpl oys
one or nore ge rdln aragraph 1 the gene is the one
i denti fied b°3 Fﬁ% bllgsng 853'595?‘998 19¢ ﬁgwp?éﬁwcorrbi nation with one or
nore genes sel RAGHE AftREnt Be Hpide feBg §ﬁ 'c@%@bt@ﬁfﬂ@sa |cﬂa¢|¢ére@r@térn1 forto
1.67 and 1.69 to 1.100 1dentified in Tab | n anot her aspect
the invention EXgNB\ednaEchiheardegigtain s&%@e@ﬁﬁér%pm@ad? Aph1 or Chivk ei n
t he gene has t ionally in conbination with one or nore
genes sel ect edgﬁrg%rﬁgﬁg tﬁér?égaacgﬂ@f sting of genes labeled as 1.1 to 1.68
and 1.70 to 1.100 identified in Table_]. 71) In another aspect the
i nvention enpl oys one or nore genes aZ%ordlng to paragraph 1, wherein the
gene has the synbol TOX, optionally in conbination with one or nore genes
selected fromthe group consisting of genes labeled as 1.1 to 1.69 and WD
2011/ 033095PCT/ EP2010/ 063751 1.71 to 1.100 identified in Table 1.
72) I n another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol GZMK, optionally in
conbr natr on vvrth one or nore genes sel ected fromthe group. consr str ng of
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86) I n another aspect the invention enploys one or nore genes according to
paragraph 1, wherein the gene has the synbol ARHGAP1l5, optionally in

conbi nat iwo 20itd33@8e or nore genes selected fromthe gregp/Ereawiosissng of
genes labeled as 1.1 to 1.84 and 1.86 to 1.100 identified in Table 1.

87) I n another aspect the invention enploys one or nore genes according to
WO 2011/ 033095PCT/ EP2010/ 063751 par agraph 1, wherein the gene has the
symbol MCMLO, optionally in conmbination with one or nore genes selected
fromthe group o} d - n tg, 1. 100
identified in nﬁ%?% bé&ﬁb Evﬂ@%%ﬁeaﬁgﬁo h%?ﬁgé é% Bn%e |%€e Jﬁgﬁ%enp[oys
one or nore geseampleciorwhich the a:dym\wgtta:pmph,ses\mreeomrrtdne oy exoenbiastidniseofs y mbol
TC2N, optionalh P conbi nati on th ong nor e qﬁnes selﬁﬁged fromthe
group consi sti éM '—geﬁ'é'g"”'%bl SasCf:’ ?Qj’ti'”ﬁ‘@ afgopugigotides — pggonin-
identified in Fambmidg adjuvants $Rh 4QE2at HEISCOMECHIl-IMRateh \@hisiBAs CARd OY'S
one or nore genes according to paragraph 1, wherein the gene has the synbol
AP2B1, optlonaﬁW%ﬁqmﬁananblnatlon with one or nore genes selected fromthe
group consi I 8 0 0
identified ﬁhbT%%?ﬁmgF%&% e§gﬁggqolﬁséﬁ%t ﬁﬂaggéégﬁgﬁég %ﬁ%bn%.%ﬁggﬁ% oys
one or mrmmogemapw ac partitutay Mageplmragmcaatperaby initee sanufdoturgesia madicamensynbol

COLGAT O PRSI 9. £SBRLRER G0 4 4 2008, ol SR R St

i denti fhedtg.n Tabl e 1. 91) I n another aspect the invention enploys
one or nore genes according to paragraph 1, wherein the gene has the synbol
TNFRSF9, opltiWaarbgeivad GB%@%P?BW’[VW'H”)Oﬁba@ﬁt%ﬁé FeAdONEFRLAR] WADmM t he

Oiont; FRBSIqUC) GHargB8RSed H°Yboffer ahef Tadiclitn Hiéraby” 1b@rdoh@ the |

one or |mnmrg@ﬂmsbalc&yertdah@ nbay bamgsub@tollndumaeleapmmrderg@n@‘nean; at leassynbol

T T Y

i denti fabﬁﬁnleﬁrlﬂiglﬁrﬁnﬂammatory stu%lamtm@ncashmtem@@%r dITeR wrenbk@mﬁm oys
one or nore genes accor to paragraph 1, wherein the gene js the ane

i dent i fegeringd 'ﬁrW@eZQQQ/O%% 147 & Or -Blpngoq‘%r]'%I (for exampigra?ntaining @ P@p&ne or
more geRas REbsRicERr fdRhishGiR QURg ﬁ%b%'eSfHePQofoéudBﬁH@So \ %Be*f?‘#ng?‘ﬁ)

1.91 and 1.93"to 1.100 identified |n I n anot her as ect
t he i nadntingiarednfirexane weeklybr éegéneexampler@eggﬁt . pEIﬂalngi[M Wittpbidr ei n

genes 40 AERGaR DR 5 BROS, P SRICRRR drtorplafi8 TR RRald Rgthly 1 o2 ©
and 1. 9érrhal dollift@ers edifowing dubcutdiadd s fbut K& 2ErbléOGR0 RGNS tEdtizM 6f @@@51
R T
conbi nagpos7 WMddnsgne or nore genes sel ected fromthe group consisting of

genes | abel ed as 1to 1.93 and 1.95 to 1.100 identified in Table 1.
96) | n anot Abe I‘e@pé@se efHepGrivantfoiexasnpe dednbaied or divensupenieseaddwr di ng to

par agr aph 1; t e t.
Corb nat 1 on et TVEBLERREF Dol WaELSY e Qved¥ Shece rBilolieriPuin the
genes Inadrelfgctums of. 4 medlta%narfdr 1h&6tréatnient O6F pd&eﬂtsfswtérlnlg Trahi eMége
97) In anot her ect the |nve tio oys one nor e according to
oa agr &SR ES A dPBTON 19 A v c TRy R JPSBERRDSBATBRMY olesd t ySrhery
conbi nghbedtidrapy Qﬁﬁad?éthé'ﬁﬁ )%F@ﬁo@ir@@ﬂ@ﬂﬂd‘ éﬁ@@.lﬂj MO&O§§IUS[§th%9t of

e .

genes | abel ed as” 1. : and 1.97 to 1. 1 ntifred in Table

98) Ineéﬁﬁﬁﬁ@gthgﬂéaﬁsﬂﬁ@UNQWéﬁm?6W66W$1oys one or nore genes according to
par agraph 1gphe I

ot nat | on WecThmS e BaldReh S BN FAP o for kB KeobonBers or
genes loabe ltfedrezpotddrstpmoflle fasdmenind@edo 1. 100 |dent|f|ed in Table 1

99) I n anot her as ect hhe i nyention enpl oy ne or r re en according to
par agraph 111 QRGASPRCY! OREOYIFES LyabbMaRkest eaiBpRpY; i e

conbi naddrmastuite 0P n@d.c@ﬁ@wtgwﬂemeseé@tﬁieeﬁ dfr Qéﬂérfﬂe stiFfeHiRg Grite i & tNiage of
genes labeled as 1.1 to 1.97 and 1.99 to 1.100 identified in Table 1.

100) In another aspect the |nvent|on enploys one or nore genes according to
paragraph 1, wherein the gene has the %ynbol GBP5, optionally in

conmbi nation with one or nore genes selected fromthe group consisting of
genes |l abeled as 1.100 identified in Table 1. 101) In another aspect
the invention enpl oys one or nore genes according to paragraph 1, wherein

t he gene has the synbol GBP1l, optionally in conbination with one or nore
genes selected fromthe group consisting of genes labeled as 1.1 to 1.99.
In one or nore aspects t he |nvent|on prOV|des an enbodlnent ‘as descrlbed in

o o - a v A N A o



11) In another aspect the invention enploys one or nore genes according to
any one one of paragraphs 1-10, wherein the gene has the synbol CD8A,

opt i onal lwoi201WB3®811/ 033095PCT/ EP2010/ 063751 conbi nat i @oTMiPRé0@6EsDr nor e
genes | abeled as 1.11 to 1.100 identified in Table 1. 12) In another
aspect the invention enploys one or nore genes according to any one one of
paragraphs 1-11, wherein the gene has the synbol UBD, optionally in
conbination with one or nore genes labeled as 1.12 to 1.100 identified in
Tabl e Nt 0,

genes acgesamgtﬁﬁ%n%nsﬁﬂgkﬂgﬁ%aﬁgﬁ&%pgggngHSQFTg?uﬁ H%%%nQQ%e‘%thhas t he
synbol g@lﬁ&%&l,ectmtfr@nalnyprmbndnm&bi ofdhe anventioh. one or nore genes | abel ed as
1.13 to 1.1 i dent fle 5%ﬁ 1. 14% | n. anot her ﬁs ect qﬁ

i nventi on e%FoWeB N IS POV I35 B Mpag TREUMy "EFRNneS P>ég'Pa|5 S

1- 13, whetgadtutehef ﬁerﬂ@dﬂ@aﬁnehh@orsﬂﬁ@b@éatﬁddﬁpbf c;ﬁﬁteh@n@éc)éptllect@nﬁébﬂﬁéh@él with
one or nore genes |labeled as 1.14 to 100 i tified in Table 1

15) | nfaApiMAge expessing r‘i'emPHK/éWﬁRﬁ’f'eé‘hﬁh%@é’rt%ﬁédchy S lUOYE PNEcRoM@g t o
any on I t as the synbol HLA- B,

opti On‘%eﬁés ?%eg%rr?gma%gﬁﬁﬁwgﬁ%%grmﬁb@gﬂg%ﬂes | abel ed as 1.15 to 1.100

i dentifi ed Advarthgeodsly, the inveh8yn Imawyratibivetreatopardt prokigersvertaigeh tboge oys

has ¢ n@OByRHER RERRiERSInaCulPoB B B TRy BRRR A0 stab e ADFRRle oo
| abel edmaminbthkPapy It |s'L@Qpedﬂ@dﬂtha°tIaﬁér btreéaipheatleast 60% of patentH sacwbyFO,
aspect theoh%\ég)wu on e fp%s one or mpre genes according to any one of

par agr 4ph$ OhHBP'E kenje eemed/ghasaciprsRd apLgs eréﬁ‘l"i'dﬁ&?'l"? 3n
conbi net.h.ea Ménte*ﬁt %Pn Pl iR ARESDy! #heh&E adstgrifidant ittréaddBvérdRBlduliepe 11
Tabl e 18) In another aspect the mv%ntl on errp?oys one or nore
genes éﬁt\(edﬂdbSﬁgVQd)Wdh)Pthﬁéywdpas@gﬂ@@ﬁbe@pY'&enﬂmﬂwei n the gene has the

synbol CYTIR, i opbi nat i i r pore as
T8 o 1. 106 RRGEPRILYT TnéoBracs RO, & IR SRR

I nvent isabseqEnoys chemothierapy & menessiat doralsing the patignt émelunpatagorgiss

1-18, erein e gene has  th nbol 3A, optionally in conbination with
one or%?rbmﬁé!%@é’ %z?SEI Hﬁ%d Ey ?rbeni‘oLf@Gaﬂydentl fied in Table 1.

20) In anotfery ?@rﬂ%teﬁnB@dlhﬂéh‘?rthéOiﬂmrﬁﬁmtﬁé{r%wr‘ﬁla?rbér[{:j‘\‘i}erg%%ﬁ técﬁﬁééﬂ‘yng to
any one of paragraphs 1-19, wherein the gene has the synbol TRA

opt i on@hemothere@mndfefraﬂwthpma@yone or nore genes | abel ed as 1. 20 to 1.100
identified | vent ian oys
one or nore geér sz)ccg'rcdPr?nc?ro%é#ydngﬂﬁe?%éag%rsagréafpégts ﬁatﬁ@ @Eeé% 'rlr??ﬁtqée gene
has t hm\&ymbolmajLAeDEAamota inchalel fhose capablenatt raisingvat hageespacifitoinengenes

| abel ed as 1.2 100 . identified ip Table 1.. WO .

2011/ 0SZTERET dTﬁ)Lﬁl%*ﬁipeu“CS ma*ég? CARALIR S P NGB BIM YRR GSRPBRE fdn

enpl oyg CM@;EQV% I Drefites fGC eXafHp 4 OVagy¥-A0ehtigbnPalGdr &P Made-AB. THerei n
t he gene has the synbol TARP, optlonallé in conmbination with one or nore
genes |Irawneaweéepqut@2wulb genewly| eHaint pbdeass qug|epitope from a blage| gengot her

t
opagr S MSEeh B Sh8) aie OprelB 288 "eRRORAICE [RuBI IAEd
conbi n@bvaianw tcha cagieoandmpéogalheis thalpedz@casaf hn%ﬁjm\mnl Aﬂérnatﬂedyllénged in
Tabl e 24) |1 n anot her ec nventlo S .one_ or_ nor
genes DEUBIIAGTEEY AP o LOT-p L aPape s T RHERBEPERLS J8hass & TR one
i dent i fidveghtioy npé;pb@mfsﬁée a&hmgeﬁﬂaét corRbbadatd ¥r tém ﬁé@g B 8cidk t1l950ne or
nor e geneslabele as 1.24 to 100 identified in Table 25) In

anot he278s¢feMAGErA 1 ﬂ_\fﬂénfﬁ‘gme'etﬁp@’lﬂ/ﬁ’e@ﬁ%esoforHﬁ%”@éh@@wﬁﬁ%@rm%sw&‘béhy one

of par r&i qypf'g MGZ}% é—gtp% in
conbi ngt |%ﬁlﬂ€\nd tjoﬁzé%%éﬁgg ﬁo%eélg nes a{)g?gg as 1. tro 1@80 tt’is I eEI in
Tabl e Deptides that 2@ly benugatbiniibe pasgeet inviehtion mobuds the MAﬁIEe%Homa@eptndﬂ e

genes a of r S 5 erein t n

Synbol BN ISR TSP e PRGN R At R b el B e e
as 1.2@10@3b) 14Ky ihdgolldviihg MAGET&® beptides: 27) In another aspect the
i nvention enploys one or nore genes according to any one of paragraphs

1- 26, wherein the gene has the synbol _HOVERL, optionally in conbination
with one or nore genes | abeled as 1. 274t0 1.100 identified in Table 1.

28) I n another aspect the invention enploys one or nore genes according to
any one of paragraphs 1-27, wherein the gene has the synbol TRGC2,
optionally in conbination with one or nore genes | abeled as 1.28 tol. 100
identified in Table 1. 29) I n another aspect the invention enploys
one or nore genes according to any one of paragraphs 1-28, wherein the gene
|s the one |dent|f|ed by probe set 216920_s_at, optionally i n combi nati on

o o o o o o o o o a ~rN 2 a A NN



40) In anot her aspect the invention enploys one or nore genes according to
any one of paragraphs 1-39, wherein the gene is the one identified by probe
set 2323Avoabivmpissonal |y in conbination with one or norergedes/obabel ed as
1.40 to 1.100 identified in Table 1. 41) In anot her aspect the

i nvention enpl oys one or nore genes according to any one of paragraphs

1- 40, wherein the gene has the synbol SLITRK6, optionally in WO

2011/ 033095PCT/ EP2010/ 063751 conbi nati on with one or nore genes | abel ed as
1.41 to 1. 10@ \AsPRirfied in Table 1[ D N&d3b7 jn anot her aspect the

i nvention eonoys one or nor e genes accordlng to any one of paragraphs

1- 41, wher ei MBVHoPIgHteY;has t he synbciBEGBHIIZI NOptd8&nally in conbination with
one or nore ed as 1.42 fied in Table 1

43) In anothg?ﬁiibgg?ﬁkhe i nvention %§%5ﬁ%@$k€ﬁ@bt nore genes according to
any one of pavﬂgLathRl 42, wherein[sBe). gpmNOhag] t he synbol EPSTI 1
optionally in conbi nati on mnth one aor _nore genes |labeled as 1.43 to 1.100
identified i RKYRARERVT; 44) | ISERbLIR éé&bct the invention enpl oys
one or nore @enNgs| f phs 1-43, wherein the gene
has t he synb%l AKR1C§@%g¥$g%g /Q@?nqgg J%E??ﬁﬁé th one or nore genes

| abel ed as 1T¢mﬁﬂ62ENYDEYZdent|f|ed[SECHdBWGDﬂJ3] 45) I n anot her
aspect the invention enploys one or nore genes according to any one of

par agr aphs 1-44, wherein the gene has the synbol | TGAL optionally in

conbi nati onA%tdmt.oeeA@@lsmmdgeméa:b@ti@dnﬁgerib $cH as INYEBOUenAGH ad in
Tabl e 1. 46) In another aspect the invention enploys one or nore

genes YOG di Rg t Prany’8wler PsiAgr aphs W wARR ei REt hPR@RBI hadofhe

synbol v\g%g%um&%hgB;@{;CYdét‘ébﬁQ% m%ts' 880 YHc"IJHeO?\ﬁePéntr@Hr% HENSRH: %Q?' ed
as 1.46 1 enti anot her aspect the
i nvent ibercagapl egtis specitic sualr as BBﬁééEaadWW ing to any one of paragraphs

ane’or "mor o e @beRE DALMY b Bt LR ARELLY S AR B g

48) | n aatigéfedisasgzedtbdldwe. i nvention enpl oys one or nore genes according to
any one of paragraphs 1-47, wherein the gene has the synbol PTGER4,
optionally in conbination with one or nore genes |abeled as 1.48 to 1.100

identified yhodakRheokiment of the4Pesdrt |Wﬁlaﬁrth%5£ﬁ@bnttb%e' RERNfa9 b oRBRL 0Y'S
one or nore genes according to any one of paragraphs 1-48, wherein the gene

has t h@r sompoEe FORB G pmaRaAMtigennfos MmN i &t VGE %rMA&Ee3gMﬁ€aE
| abel eq fpade %) A@Reé-é%ﬁtﬁe?tmf NG 8! AleR!E MAGE 10 MAéB)ﬂ' Br m%@%
aspect the invéntion € ne or hore genhes accordi to any

par agr prsgéne%genmgethesbh’dAmannws hl@ e ateal orUEhfrommomema{ byd |stnare

conbi nat.j on th o 0 re genes Jabeled as 1.50 t 100 | t |ed in
Sobl e it ahct othe 8 F (b dtalSRE Rt Goa o Sratisn g (B iags 196 orhess

genes %ﬁﬁ%éér% 8@ $smaiie®RBowh RAVAGERANS MEGE AMBXGEMNS, h\ﬂAGEnR4 hl@l%dlihe
synbol optlonaké%7|n conbi nati on with one or nore genes | 'abel ed as

1.51 té\51|\/w6 EiAfeMAG iMAGEAS MAGROAI.MAGERA09s MG EPYd 1 diesVIAGE

52) | di t
2oy ondARTEMASE e, IRRBCHEDBAC VR, GG IRGERRR oocpr 1 10 1o
optional I'y imooerdmbadiment, vart antcgw ﬁnommeeob&vreﬁjrtmiud\VIAGEaﬁarmtiéézrrtay e 100

one or Ui BHBCEBEILIAGE & deyPordt oAtk B dtsed Kiter &1 R “gene

has t hgngyAtel MNGESXM OgHd pAsl 19), MAGEHI {hﬂ?éd mbvvw b8 m@EO(pzrr@rﬁcﬁD@me;
| abel ed asl. 53 to 100 i dentified in Tab I n anot her_aspect

the i nMAEE aﬁﬁlMﬁQEcﬁﬁa —dhe Mage GdaArdly seEenHY W'%@Sd\’iﬁ%@%ﬁnd&%ﬁﬁ aphs
1-53, wherein the gene has the synbol C20orf24, optionally in conbination
with one or nore genes |labeled as 1.54 to 1.100 identified in Table 1.

55) | n anot hegerapetermsha MAGEMrown earmbeydzefioaé asrcomtaigingeneyeseqoedéag to

' considhatl ISR Wdod e br B oL oS R EREH T 1RESHRE wih therdlt 170 ¥

in TabIMAGE A1 a 309 arfilhol ati®padtéiar trRs@eetsigrizurensoriishond< tavitd &€ 196- nor e
genes according to any one of paragraphs 1-55, wherein the gene has the
synbol ZNF285A, optionally in conbination with one or nore genes | abel ed as
1.56 to 1.100 identified in Table 1. 79 57) I n another aspect the

i nvention enpl oys one or nore genes according to any one of paragraphs
1-56, wherein the gene has the synbol TMEM66, optionally in conbination
with one or nore genes labeled as 1.57 to 1.100 identified in Table 1.

58) I n another aspect the invention enploys one or nore genes according to
any one of paragraphs 1-57, wherein the gene has the synbol |RF1,
optlonally |n conblnatlon mnth one or nore genes | abel ed as 1.58 to 1.100

N\




70) I n another aspect the invention enploys one or nore genes according to
any one of paragraphs 1-69, wherein the gene has the synbol SLAM-6,

opt i onal lwoin1eesdENati on with one or nore genes | abel edcasmporé@eizer 1. 100
identified in Table 1. 71) I n another aspect the invention enploys
one or nore genes according to any one of paragraphs 1-70, wherein the gene
has the synbol TOX, optionally in W 2011/ 033095PCT/ EP2010/ 063751

conbi nation with one or nore genes labeled as 1.71 to 1.100 identified in
Tabl e 72) I n another aspect the invention enploys one or nore
genes acc%)r ding to any one of paragraphs 1-71, wherein the gene has the
synbol GZM(ThepmnemdLszpatterrmoﬁthermm(signﬂtmrb isﬂmsodesrtmibed gterieIkJWSaWBEr@dh as

1.72 tg 1.100 jdentified i. I % d(:‘?her as ect

i nvent *dffP @?ﬁptﬁﬂnyoﬂ@'r}?ra T8W§Eﬁ@§e Rdveh A 06‘3893? 8”%?“’3 !%Sﬁ%

1- 72, hewelyaridepgsitasbassitiies sibsteciPesaSEizedoptional Iy in Conbl nation
with one or )rﬁr?)re %ﬁes | abeled as 1.73 to 1.100 identified in Table 1.

74) 1n anot K&Fe §8YeCerF@Natiigent i on enpl oys one or nore genes according to
any one of s the synbol PPP1R16B,
optionally P%&gg@%}igbﬁlz c?%'eﬂ)éwg GSZQZS | abeled as 1.74 to 1.100
i dent i #xggkp(2x)MEIN)EqexYLxYxqVPxEsh( ZXWEEEMWGerA @s)3x)kvhe i nvention enpl oys

bas the oynbaroexelse Siet a8 AP ihefin B AR SR afidel oy 18 dhihde oone
| abel edcasng méridas ib. Jdflienderligimedt competer @rdgrams. Thes@brdg?er&@@rhm@de
aspect the_inyention enploys one of nnrebgenes according to one of

par agr apne2a0 @ayhgHeV & relidhe (h4R W08 s%%lorﬁgpghan%&'ﬂc?ﬁ%tﬁlv il
conbi ”aAfIé’éﬂoW?&eW%ﬂen@r%QW@&uF@tﬁh?ﬂﬂ &S Dayhbit!( @d é@@ 358eMNaddref 1 n

Tabl e 1. 77) 1n another ect the 1nvention 1 oys oné or nore
genes &iovedicalgReseamh Emmd@tlorpxav\&yhmh@ 1armB,Blcmm@2 &th\eergéie@lknﬁsamdwe

Syrhe! JEANEETIe R PR ATRAEHER SRBAAOH 3 i RERIFERER PRLe =
i nvent iNaitl. Aopd.o§d. U84 89 (Bivcrengetngs 168t®11091¢ t o any one of paragraphs
1-77, wherein the gene has ynbol FLJ31 tionally in conbipation
i th' one or Mdiedegan EMiatR bl EEN 1w Bt 2T aUPPed'd ForSEVaLGE

79) '”s@BQﬁtbﬁdnsasdl@Céub%h@Jtlbﬁé’WWé’éh PRI BrdRENHHefEr ﬁoﬂ%ﬂﬁ%@é&orﬁhég to
any one of paragraphs 1-78, wherein the gene has the synbol SHROOMB,

opti on&FPypsi af€conbi nation with one or nore genes |abeled as 1.79 to 1.100
identified n Ta - pect the invention enploys
one or nore genegkgcr%a&ﬂ%spgara[gﬁegﬁly{d%%@@ngg]rnge;r aphs 1-79, wherein the gene
has the synibpl TEEAhE®reopheonal |y in conbination with one or nore genes

| abel ed as 1. 80 t 1. 100 identified in Table 1. 81) In another
aspect the MventYSIR®BIPNBFs one or nore genes according to any one of

par agraphs )80, prbgyiSiaRineN9rdaaigtriitsphdife synbol HLA-F, optionally in
conmbi nati on W|th one or noreé genes Iabel ed as 1.81 to 1.100 identified in
Tabl e 1. V\DﬁZOlll’—@%O@’ wloefasthonine 82) In another aspect the
i nvention eqﬁl O &)\l /QE nifgre genes according to any one of paragraphs
1-81, wherein the gen as the synbol CD3D, optionally in conbination with
one or nor elyegererdlabateth dise lccsﬁextooﬂ tm&0|n\@ahbmf|aeMAGET@b¢te|n1 will be

83) I n _anot her t thel o] codlngto
2y on@PBroNaRsDr SEhermas uRbes il e e, Aa.St 98 L oGt ebiin
opt i ona tHis EdreGe rvath aminy édids)m%ﬂ)"ﬂ@bﬁl\/@@l?m' abel ed as 1.83 to 1.100
identified in Table 84) I n another aspect the inventiaon errpl oys

one or nore“@ﬁ'ésorat%bld@ﬂ@wﬁé HAyAlFhkNGWN p%rt@@lagp%e 13 94 HESBS; nSee gene
has th R

obel 6 asé’ﬁifé% 4a$3 ﬁ%abl g&: gsf,e!ér’]‘itnl t%ﬁ d&eﬁﬂmbgﬁﬁé @&rﬂﬂléttbr%r(ﬁnﬁfungﬁgeﬁ% elr%;
aspect wheh ane\&nmbmfoetrm togatmemé oba rangesofgemesir fesr di ng t o any one of

Conbinati on A St Bpapstondi feof daenBsdld e dRGE BBbeRhnd pldy 1 o

Tabl e Epitope, MAGES3. AlNisd bhepetRieadguehee 10teest betve@RInonG aefs 188 amd e
genes according to any one of paragraphs 1-85, wherein the gene has the
synbol ARHGAPL15, optionally in conbination with one or nore genes | abel ed
as 1.86 to 1.100 identified in Table 19 87) I n another aspect the

i nvention enpl oys one or nore genes according to any one of paragraphs

1- 86, wherein the gene has the synbol MCMLO, optionally in conbination with
one or nore genes |labeled as 1.87 to 1.100 identified in Table 1.

88) I n another aspect the invention enploys one or nore genes according to
any one of paragraphs 1-87, wherein the gene has the synbol TC2N,
optlonally |n conblnatlon mnth one or nore genes | abel ed as 1.88 to 1.100

~ N\



98) I n another aspect the invention enploys one or nore genes according to
any one of paragraphs 1-97,wherein the gene has the synbol Cdorf7,

opt i onal lwoin1eesdENati on with one or nore genes | abel edcasmpo®B6i7e1 1. 100
identified in Table 1. 99) I n another aspect the invention enploys
one or nore genes according to any one of paragraphs 1-98, wherein the gene
has the synbol TNFAIP3, optionally in conbination with one or nore genes

| abel ed as 1.99 to 1.100 identified in Table 1. 100) In anot her
t t
ropect Aol MEWARE RORE (R0 Yo BV a0 eteRg iRt Rune el

conbi na)résmmtad tih asm)cm’uamow\ethgeﬁmaﬁ\/lH@b@IIm dsmbletd®E iHiehANf iRecantlyToid e 1.

100) | BGBBRNIRE PoReheL 15, BRSO, GOS8 RIS HENGR JEREEG 0 0
EXPERI Mr¥ENLbyrdPh Bifity t\b@nagﬁﬂé @330 %B@ﬂié&lﬁi Q11xea 3ot Atlrd-sa Fidigncima MAEE008

Mage nel anoma clini cal In this on-going trial, the recMAGE- A3
prot ei ﬁnér%@'ﬁﬁp%’%ﬂﬁmwtqsusw@ﬁe6W8t%Q'WPe§§”3é’6nfiﬂ ¢ Rinding: metits for dhent

' m’runolg?_g:l ﬁ%‘éVéﬁ“dléVBrﬁ\;;‘?S ne‘lé@nﬂrarﬁa%@r%at EIXELQQ% F}e% e welyPL and

CpGr90 obj ect were to disc etwe vant's in
terns of satreayfughef edodahémnti efalheriogguitee tmmmmaoﬂlg@ Owly CaBpigeser

| mmunoeTe A or TR Ao REBPSh b Gae Bl o TR ReRor B S Eeul
from t he dsectt dn AmUhe aBspdree t@ihé'aﬁilltlge@aSSNﬂ iseXal 8%X-5; RAd72MEVRAIN-A3
de- Oacet%é at ed m)noghos horyl | Lp - detoxified derivatjve of lIPI d A

deri ved Y14s9#as8; LAGHds DY aEPPS):. F’E&av:BquO R5d01 PRARVBIID: B8R4 i (iSRS 1ép 21
and MPlgg degcrlbéd1|@WN@%b/5§?QQB SCA@BSr%Qdaalé,Veégéub@aVﬁ BRSGM /8 sgiulohy

shown to induce hunoral and TH 1 types of cellul ar-nedi ated 1 nmune
r espon$€l$84i and GdidR. CD4 and CD8 T-cells produm ng | FNa (Moore et al.

Form Gerargngb %lm ype gr@"‘%%%@i H‘aé(a(gﬁné 'Iéc’%asucotfl on §bar§aon§n r?t o

formul ated in a sys emc
anti-t uasqrrogtesrporﬁe P50t edtigeranaiyrsd adeeafmbinbet meten shm:tvmbnhtum@@ mosvioect ed

agai nst, ¢ | enges with nurine t rr cells. geneticall neered to
tpr 6s8™ ROYISHAIOtEH WHR I DARTPb G FGeIT OrersBee rEabPar Gl y

i nfiltmadieth 1A GPStrn RBls b%e&rﬁbhr%e@rﬁ‘%hmh t'ﬁe@zoeﬁﬁsr%%l T helper p-Ebﬁdé%ﬁond
adj uvant systemis A515: it contains a third i munostinul an nane

CpG790%etpnt$h éowic dar mean iasetpds ig0adusigpreomprising §divtA-Ba- @bthFéLh%lr@X@BM
inal els (mainly mce), it has been
shown #@%@Rpﬁ%ﬁ%ﬁﬁéﬁ?g?dg&%%gﬁl%%er i nproves the induced i mune and
anti -tunor tresperw&mdjd{enteghaadtlmvmy idriseRemcatsistlof WPO0d3pres3ea by

ol i godeoxy cleotldes r st inul at itic-cell ctlvatlon
Chr ough e LRI (I oo At ki NG EPEENt W0 <t URPES P pFicLl: Bonof
CpGr90g E/Ecﬁ@hbﬁély Bﬁfrﬂﬁﬁ@@st1h249 nthlelérrt ehQkppsdetans ity Hefloheeehérte, igH e
tunors F i denbauer et al. 2011/ 033095PCT/ EP2010/ 063751 St udy

over vi &ggmenbebergef. Hbomcmbedlmqrm thes-Herglpeer andgednnardoe ns- af thg ASO2B
AS t b th MAGE- A3
br ot o iolowitld hisichPoRfkine Bk e ReBiinedth WEIBIABRE 200VC om 5. Pat 1 out
popul ation In a furffiee erminﬁ\dﬁ@EntAahprantlgen may axdmprisst @r eongist plathilEeRiZneu t h
rogr essi astati nme with regi in and ,
P o B T SR ol e it e e Do o GRS i EtliGh i SoRiofin,

expr essiHdh eéfetdieo M\ERidS e Qyr FRGnidm® thavadf)asshpasag e dssaricel @bl ve
PCR The selected patients did not receive previous treatnent for nel anona

(r ecMACPMEN (& fgagr@@ﬂtaéhwpfs)tand. the intracslien dpmai (WAtramees seareal) diithease.

3. Sch ?Iq@q HHUH%’ ation
schedul e 2#{)% in ﬁﬂ%ﬁ%ﬁ@%@ |frP11|f CEF@?H&; SI&P %h%?e%?@tl/acm n%t. ons
at int eubﬁlastuaifpo?tmeektﬁe(l-’l&l@%nau tr@nsrbembrare, dcjmaln@rcd@eﬁmcﬁ inclode aay obns at
interv%s 3 vve% Fn ks 15, 18 21, 24,

/net trans rane domain.

In a further embodiment, the antigen may comprise or consist of “HER-2/neu
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27, 30) Cycle 3:4 vaccinations at intervals of 6 weeks (Weks 34, 40, 46,
52) Long Term Treatnent: 4 vaccinations at intervals of 3 nonths, for
exanpl e fwbl20mead3ddy 4 vacci nations at intervals of 6 norchspe@wobosh of the
above treatnent regi mes additional vaccinations may be given after
treatnment, as required. In order to screen potential participants in the
above clinical trial we received WD 2011/ 033095PCT/ EP2010/ 063751 bi opsi es
of the tunmor prior to any inmunization. RNA was extracted fromthe biopsy
for thedhey L%(ﬂ'}lﬁﬂ}t%hatélgg Echedangd éﬁ éCBwDWBF @beDdﬁ ?Si{)ﬂrprgfeﬂf” or
expressi on profi g m croarrays. e goal was to identity 1n

pr e- vadioe HaERIindu Ep‘m-AE’[nfusein wbtaiehakscastomditoeat iCD-ARR ol 1HGDB-APD

response .and to, devel mat hemat i cal m)del t hat wo edi ct  patient
TP i peai WD PheeRala B prateins (66 Madniants terghD; qarabridng the

anti geréxﬁﬁé‘él!uidrcdcﬁﬁéiﬁe(br G HeRO6Y g ;ﬁ’fd%.pﬂbﬁgxpﬁfo'nYddrﬁgiﬂt (of Rk
sel ected. Gene profiling analysis has been perforned only on biopsies from

pat i entherabb &g.grdtD)t <bfethenIHERﬁ%’ancmgm floronei embadimantathel ESDsPD1and

Mat i t.hod RNA f ti 65
Vomer | a8 Prateils AR T TRESENS: suRtEntal St0h: oLl Werz/aesd
fromt 'ﬂ%nmmgnéwﬂﬁn e} @6@%&' Ihal'ugél arly bekhe H@Q-@/N&f ﬂ’aﬁéﬁ%mﬁrérﬁgen

preserved in the RNA stabilizing solution RNAl ater. Total RNA was purified
usi ng t8&am.i pure nmethod (Roche Cat. No. 1 667 165). The provided protocol

b ot ocol wi Ih BRAgR PAmtoind PEIUEE ey, BonGREZ pRGE dapinpr SERTRLS ) o

whose pedtaim finleazhte ran wamuho@lglo(adéusomarreelxmgssnommihannspepartnen) Fuzsson

f th 1 t ed t f ) ti t f RNA
o oot et ot B P it Prdpndbpedng twe s ROE GG IR U6 een
RNA aS@ﬂbén‘Q!léeagerb’r'rﬁéPBé% hy%'cﬂ%%' SAtigeh ePRarRE:4#885ion énﬁand@?%ahﬂ@ﬁ' ing and

anplification for mcroarra nal ysi s Due to the snmall Dbiopsy size
ebe ved duil 9ot bR AheaMARE SntioaROIAY! Garmpase 4es o ot

Nugen 5080a e ARFpRRE B0 Rlont 1, UoGe HBliod BRI PRids 31,

systemﬁtdtmm@anﬂmﬂ 60). A starting input of 50ng of total RNA was

used. 1.3. croar chi ri io s and scannin e Af I X
e Uias, i ull SRGhit efoBE ot He Dt DS ir itk 1 g 150, 2807250
2011/ 033 GYoPsinP36iHe/ i thé MASENPELIEIRC PFellided tigatt the &itRyeaisdeafabyeref ri x

protocols. 1.1.1 Definition of patients used for gene signature analysis
A bi na@?né'faé'ﬁ‘gl f@%at'mﬂr@ppf%&@ﬁs%sa%toywﬁ‘qg) a%’E?@n %P'Péﬁ‘i's ifo %ﬂane
si gnat %F‘nu@w@ﬁ’? ,tclt +t) or to GS negative (GS-) groups. The training
set consiste a ua e patients who gave inforned consent for gene
si gnature affaeymtlgewanu mmmermaa/lbe ghermicabycorygaladaoamayie eressmas 6

vacci nat i an ene signat ur.e anal is, espongder.s

def i ned @SOB‘QH%‘M%S'%? é’E%tﬁ'[”. n% %%FHH%PGB%H ' g The ?Hﬁ% [ gtﬁ%‘i”%’{x A
these ienplagded;ali esdonsinatspeRse pfcﬁeiﬁpltﬁkenﬁgsalmen&r@%ed Revels ab be
Respons %éPR) st abl e di sease %D%Q M xed Res onse é@&% Nan- Responders
(NR) wé¥! Usefli inedn PSS 8t BRAEE *PPB? TygRdyPiOfRinuabMes 8 f&RE wit h
at | eay tartﬁer"@ﬁ%%%ls?rlﬁ RLRIinG ed He%ergsa@oaysok Hneu@a@é.zgu s GRIrhBHS 1S
appr oxi mat el en | nmune response was Responders (R) for
gene prpmferaéalsafrahglges epitepesh eeganisedt By muermf»t |amg/cm apsiston eXpoessing ahe

activi C

2t abl o PRSI S Ber R TR B Sl PR el RS o™ iy
and PDoNbF&nMdHImwt Staerﬁwolam)@etneif medy beebsth amémbrangkigidaé fugien partner and

Non- Res onders PDa(l)_N&I MKR, PD MKR2 that did not show di sappearance of
at |lea é'opeﬁr’&@PC'lnSSQ €&nd Progressive Disease No MR The
training Sein @héternh%ﬂn*ngﬁt b tHRvEMGrR It nﬁfm}n'&lo'};l@ell ifdi 6! a?ﬁwléﬁ'&he(t%?ﬁ@a“ ng
two i mrunol ogi cal adj uvants) consisted of 22 R in A51 armand 8 1n
ASC2B @enwswh@ @erwq] ftam m@!mn 12 AstRey pr@ahmpfeth%gwmﬁzg@ﬁl\@wbacterlumAf ter
anplifi i ?,,\Q:f) br i t Pl us2
Af f yrnc:tl_?alaextnlu%)e7 ,nhﬁgﬁ‘éé gﬂ' or néeg?8% ?Qé P bﬁ{éétﬁ}gb?%r%@d gﬁqé_igrscanm ng
were normalized u5| ng a m)dl fied version of the GCRVA al gorithm (Wi, 2004)
in gcrma package from Bi oconduct or us?%g all patients with good quality

m croarray data (based on scaling factor and gcrnma normalization). This

al gorithm was adapted to store the preprocessing paraneters obtained with
this set of arrays. The paraneters are of two WO

2011/ 033095PCT/ EP2010/ 063751 types: the average enpirical distribution
necessary for quantile normalization, and the probe-specific effects to
perfor m pr obeset (PS) summari zat i on. These par arret ers were obt ai ned from 65
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Affymetrix probe sets (PS) called Absent in all 65 sanples used for

normal i zati on were renoved using an R i nplenentation of the PANP program
(1.8.0 sovbwari@ss®@ssi on). This reduces the dataset frompodid@otes7about
28,100 PS. The interquartile range (IQR) filtered probe sets (PS) of
normal i zed hybridization sanples are filtered i ndependently of the outcone
associ ated to each sanple. The objective of this non-specific filtering is
to get rid of genes showi ng roughly constant expression across sanples as
they t i t ; i 004).
a1t oA ek 8 (S e P R e ISR B Bt Fle frst
equal dr3 bi tj;ieqrrotdraa,nn Ppartiqutartihmag conmgsisedhe gt N-ferofinal HOOt 11 animyp aeads ( 56
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about 33”%@3”&8%% d'rr%d\‘ ezra}'”% {00- {ﬁfjapf'%’ L Mrari zed and filtered PS were
subsequent | Yn BAE NBthbI®thewt ter ﬂszorﬁﬁﬂﬁ@lnC@irﬁpﬂlsiisl e firfheod resiguss {6 1@xch

i ndi vidual patient expression PS value is calculated as follows: a
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obt ai ne.d|pg$|epgopége normal i zed and z-scored expression matrix for the 56
sanples in traini na set: WD 2011/ 033095PCT/ EP2010/ 063751 -s2n- Y R)T
sc1Rrsdi, XH 2YBsheBPoRgY e BmuNelRICalESPHPATRS 'S the BIRIRACIOWIRE =
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o110 72| o 4B5H! SuIbEC ol 99RRAER TEASH Bothd o0t Wl gslpg) oo

by cr odavkbordat Tha Caserdﬁrsaj rddaminldﬂ tIhéldLytﬁept‘otemdBlre@pods@taeéootm affinity to

Crossv on aSSI cati on net . In er to obtain
o et i Rblre of i esashe fhp loUeh bt oA, Thia MROBAL has bsen
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devel oped and tested using crossvalidation by |eave-one-out wt
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a non I t P

ot or gy ager B s afind AR hgE SeBR acerten BuBRRRRg) Sl TR A Pase
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Usi g IPgnarbpdnst e wsie 45 Gesdl inslioh ot 4 butEmalpcuE a1 1006 and
the besérnfiff BSd (fBgRGULE rédBuSCITE) WebRe S&hBEdIRENRS tHd Ag8A fddRtiod @Aar es.
A classification algorithm based on supervised principal conponent -

di scri deapRratmgsidiies 188pEY0- was built using the selected PS (Bair and
Ti bshirani, %&

classifier f@bﬁ?se odn'%gﬁﬁoﬁp%r B_I‘el% Hﬂ fn g’&%@pdg{etl\{lai t%ﬁo’%bx Prﬁ)snlsgna
mat r i x defivatieedt frae nihiag. séiucm amtlgmrmbyha\kre U%fénsdémrtb@d as V\th§9/I4DrI 88. In

features e an and standard devi nd NR) of the
{rai ni RgTEHBT AT AR oe8 BF FrooRaeRUAlen Srratues iy Be bSpEUl at ot For

cl assi fyi ng|@ dneskmbaliphént bt theZ pP&Eint dnearlions Ihe Ntu@dlut &fssatiatdy anhegéred in
the PClL defined by the train set WD 2011/ 033095PCT/ EP2010/ 063751 and t he

di st an€egrrigep@IMagereripiein [hmaeee gribipaatigeruaed thesecayrpimagsed pelow

pr obabi - I Responder or Non-Responder group.
The cl gg%?%?%%gd?me?? t)/sv@glgné/?%%é? which is the probability of a
sanpl e bei ngw %ﬁmmmoo(r@smys ofrmagmragerﬁtnomerﬂldnothe trhgur assbciated laotigen he
schene for

e results of .the
el ect MY PHAPHSSAYoR e FUPWEL Bsfi Br B prioSbroitiay o Libfiote D
Sensi t rfr\é%;menﬁ SRIAGRY feighiédti Gridy h(sBainewedile fusiedl protdier dfo NSANAGEB]i g&d or S.
Se is defined as the proportion of true positives (TP) anpbng sanpl es
predi cted as Responders, and Sp is defined as the proportion of true
negatives (TN) anpbng patients predlcté% as Non- Responders. It can be
seen fromthe graph of Figure 2/21 that any val ue between 0.41 and 0. 47
woul d have the sane sensitivity and specificity. It was decided to take a
cut off of 0.43. This cutoff would classify 32/56 sanpl es as Responder (R)
and sensitivity would be 17/22 (0.77) with specificity of 19/34 (0.56).
Not ably, the sensitivity and specificity only in the AS15 arm are higher;
0 79 and 0 69 respectlvely Inportantly, al | objectlve responders (CR and
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according to R2.9 annotation Gene synbol according to Affynmetrix annotation
tines selected in LOOCV 1.1 1554240 _a_at | TGAL | TGAL 56 1.2 1555852 at
PSMB9 NA w6 2011833062031 _at JAK2 JAK2 56 1.4 201474 _s_at pCT@3010/063581 56 1.5
202659_at PSMB10 PSMB10

Histidine tail; fusion protein of CLYTA-MAGE1-Histidine; fusion protein of CLYTA-
MAGE3-Histidine.

A further embodiment of the present invention comprises utilising a nucleic acid
immunotherapeutic, which comprises a nucleic acid molecule encoding a Mage specific
tumour associated antigens as described herein. Such sequences may be inserted into
a suitable expression vector and used for DNA/RNA vaccination. Microbial vectors
expressing the nucleic acid may also be wused as vectored delivered
immunotherapeutics.  Such vectors include for example, poxvirus, adenovirus,
alphavirus and listeria.

Conventional recombinant techniques for obtaining nucleic acid sequences, and
production of expression vectors of are described in Maniatis et al., Molecular Cloning -
A Laboratory Manual; Cold Spring Harbor, 1982-1989.

For protein based immunotherapeutics the proteins of the present invention are

provided either in a liquid form or in a lyophilised form.

It is generally expected that each human dose will comprise 1 to 1000 ug of
protein, and for example 30 - 300 ug such as 25, 30, 40, 50, 60, 70, 80 or Q0ug.

The method(s) as described herein may comprise a composition further
comprises a vaccine adjuvant, and/or immunostimulatory cytokine or chemokine.

Suitable vaccine adjuvants for use in the present invention are commercially
available such as, for example, Freund's Incomplete Adjuvant and Complete Adjuvant
(Difco Laboratories, Detroit, Ml); Merck Adjuvant 65 (Merck and Company, Inc.,
Rahway, NJ); AS-2 (SmithKline Beecham, Philadelphia, PA); aluminium salts such as
aluminium hydroxide gel (alum) or aluminium phosphate; salts of calcium, iron or zinc;
an insoluble suspension of acylated tyrosine; acylated sugars; cationically or anionically
derivatised polysaccharides; polyphosphazenes; biodegradable microspheres;
monophosphoryl lipid A and quil A. Cytokines, such as GM-CSF or interleukin-2, -7, or -
12, and chemokines may also be used as adjuvants.

In formulations it may be desirable that the adjuvant composition induces an
immune response predominantly of the Th1 type. High levels of Th1-type cytokines

(e.g., IFN-y, TNFa, IL-2 and IL-12) tend to favour the induction of cell mediated immune
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56 1.6 203915 at CXCL9 CXCL9 56 1.7 204070 _at RARRES3 RARRES3 56 1.8
204116 _at |1 L2RG I L2RG 56 1.9 204533 _at CXCL10 CXCL10 56 1.1 205758 at CD8SA
CDBA 56 wW©280110Bs@®33095PCT/ EP2010/ 063751 Affy I D Gene gymmpbodoesysdi ng to
R2.9 annotation

responses to an administered antigen. According to one embodiment, in which a
response is predominantly Th1-type, the level of Th1-type cytokines will increase to a
greater extent than the level of Th2-type cytokines. The levels of these cytokines may
be readily assessed using standard assays. For a review of the families of cytokines,
see Mosmann and Coffman, Ann. Rev. Immunol. 7:145-173, 1989.

Accordingly, suitable adjuvants that may be used to elicit a predominantly Th1-
type response include, for example a combination of monophosphoryl lipid A, such as 3-
de-O-acylated monophosphoryl lipid A (3D-MPL) together with an aluminium salt. 3D-
MPL or other toll like receptor 4 (TLR4) ligands such as aminoalkyl glucosaminide
phosphates as disclosed in WO 98/50399, WO 01/34617 and WO 03/065806 may also
be used alone to generate a predominantly Th1-type response.

Other known adjuvants, which may preferentially induce a TH1 type immune
response, include TLR9 agonists such as unmethylated CpG containing
oligonucleotides. The oligonucleotides are characterised in that the CpG dinucleotide is

unmethylated. Such oligonucleotides are well known and are described in, for example

WO 96/02555.
Suitable oligionucleotides include:
SEQ ID NO:102 TCCATGACGTTCCTGACG TT (CpG 1826)
SEQID NO:103 TCT CCC AGC GTG CGC CAT (CpG 1758)

SEQ ID NO:104 ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG

TCGTCGTITTGT CGT TTT GTC GTT (CpG 2006, CpG

SEQ ID NO:105 7909)

SEQ ID NO:106 TCC ATGACGTTC CTG ATG CT (CpG 1668)

CpG-containing oligonucleotides may also be used alone or in combination with
other adjuvants. For example, an enhanced system involves the combination of a CpG-
containing oligonucleotide and a saponin derivative particularly the combination of CpG
and QS21 as disclosed in WO 00/09159 and WO 00/62800.

The formulation may additionally comprise an oil in water emulsion and/or
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Gene synbol

according to Affynetrix annotation tinmes selected in LOOCV 1.11

205890 s _at U BD GABBRL /// UBD 56 1.12 207651 at GPRL71 GPRL71 56 1.13
207795_s v 2MLRBioKL RDL 56 1.14 208729 x_at HLA-B HLA- BCHpo1de 288885 at
LCP1 LC P1 56 1.16 208894 at

tocopherol.

Another suitable adjuvant is a saponin, for example QS21 (Aquila
Biopharmaceuticals Inc., Framingham, MA), that may be used alone or in combination
with other adjuvants. For example, an enhanced system involves the combination of a
monophosphoryl lipid A and saponin derivative, such as the combination of QS21 and
3D-MPL as described in WO 94/00153, or a less reactogenic composition where the
QS21 is quenched with cholesterol, as described in WO 96/33739. Other suitable
formulations comprise an oil-in-water emulsion and tocopherol. A particularly potent
adjuvant formulation involving QS21, 3D-MPL and tocopherol in, for example, an oil-in-
water emulsion is described in WO 95/17210.

In another embodiment, the adjuvants may be formulated in a liposomal
composition.

The amount of 3D-MPL used is generally small, but depending on the
immunotherapeutic formulation may be in the region of 1-1000ug per dose, for example
1-500ug per dose, and such as 1 to 100ug per dose, particularly 25, 30, 40, 50, 60, 70,
80 or 90ug per dose.

In an embodiment, the adjuvant system comprises three immunostimulants: a
CpG oligonucleotide, 3AD-MPL & QS21 either presented in a liposomal formulation or an
oil in water emulsion such as described in WO 95/17210.

The amount of CpG or immunostimulatory oligonucleotides in the adjuvants or
immunotherapeutics of the present invention is generally small, but depending on the
immunotherapeutic formulation may be in the region of 1-1000ug per dose, for example
1-500ug per dose.

The amount of saponin for use in the adjuvants of the present invention may be
in the region of 1-1000ug per dose, for example 1-500ug per dose, such as 1 to 100ug
per dose, particularly 25, 30, 40, 50, 60, 70, 80 or 90ug per dose.

Generally, it is expected that each human dose will comprise 0.1-1000 pg of
antigen, for example 0.1-500 pg, such as 0.1-100 ug, particularly 0.1 to 50 ug,
especially 25 or 50 ug. An optimal amount for a particular immunotherapeutic can be
ascertained by standard studies involving observation of appropriate immune responses

in vaccinated subjects. Following an initial vaccination, subjects may receive one or
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HLA- DRA HLA-DRA 56 1.17 209606 _at CYTIP CYTIP 56 1.18 210915 x_at | L23A
TRBCL 56 1.19 210972 x_at TRA@TRA@/// TRAC /// TRAJ17 /// TRAV20 56 1.20
210982_s wb 2biliAsEigd HLA-DRA 56 1.21 211144 x_at TARP TARPTIHPR0iDREGR1 56 1. 22
211339 s _at | TK | TK 56

several booster immunisation adequately spaced.

Other suitable adjuvants include Montanide ISA 720 (Seppic, France), SAF
(Chiron, California, United States), ISCOMS (CSL), MF-59 (Chiron), Ribi Detox, RC-529
(GSK, Hamilton, MT) and other aminoalkyl glucosaminide 4-phosphates (AGPs).

Accordingly there is provided an immunogenic composition for use in the method
of the present invention comprising an antigen as disclosed herein and an adjuvant,
wherein the adjuvant comprises one or more of 3D-MPL, QS21, a CpG oligonucleotide
or a combination of two or more of these adjuvants. The antigen within the
immunogenic composition may be presented in an oil in water or a water in oil emulsion
vehicle or in a liposomal formulation.

In one embodiment, the adjuvant may comprise one or more of 3D-MPL, QS21
and an immunostimulatory CpG oligonucleotide. In an embodiment all three
immunostimulants are present. In another embodiment 3D-MPL and QS21 are

presented in an oil in water emulsion, and in the absence of a CpG oligonucleotide.

A composition for use in the method of the present invention may comprise a
pharmaceutical composition comprising tumour associated antigen as described herein,
or a fusion protein thereof, and a pharmaceutically acceptable excipient.

Use of the word comprising in the context of this specification in intended to be
non-limiting ie means including.

Embodiments are specifically envisaged where aspects of the invention
comprising a certain element or elements are limited to said aspects consisting or
consisting essentially of the relevant elements as separate embodiments.

The examples below are shown to illustrate the methodology, which may be
employed to prepare particles of the invention.

Discussion of documents in this specification is intended to give context to the
invention and aid understanding of the same. In no way is it intended to be an
admission that the document or comment is known or is common general knowledge in
the relevant field.

In one or more aspects the invention provides an embodiment as described in

any one of paragraphs 1 to 101 below.
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1.23 211796 _s at | L23A TRBC1 Ill TRBC2 56 1.24 211911 x at HLA-B HLA-B 56
1.25 212671 s at H LA-DQA1 H LA-DQAL |1l HLA-DQA2 56 1.26 213793 s_at
HOVERL HQWBRa11363Ms27 215806 _x_at TRGC2 TARP |11 TRGC2 PeTAEP28084G5920_s_at
TARP TARP 111 TRGC2 56 1.29 217436 x at HLA-A HLA-AIlIl HLA-A29.1 ///

1) Thus the invention may employ one or more genes from Table 1.

2) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol STAT1, optionally in combination with
one or more genes labeled as 1.2 to 1.100 identified in Table 1.

3) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol PSMB9, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 and 1.3
to 1.100 identified in Table 1.

4) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol JAK2, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.2 and 1.4
to 1.100 identified in Table 1.

5) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol ITGA3, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.3
and 1.5 to 1.100 identified in Table 1.

0) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol PSMB10, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.4
and 1.6 to 1.100 identified in Table 1.

7) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CXCL9, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.5
and 1.7 to 1.100 identified in Table 1.

8) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol RARRES3, optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.6 and 1.8 to 1.100 identified in Table 1.

9) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol IL2RG, optionally in combination with

one or more genes selected from the group consisting of genes labeled as 1.1 to 1.7
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HLA-B Il HLA-G Il HLA- HIII HLA-J 56 1.30 217478_s_at H LA-DVA H LA- DVA
56 1.31 221875_x_at HLA-F HLA-F 56 1.32 222838_at SLAM F7 SLAMF7 56 1. 33
223575_atwt2Alizdds Kl AA1549 56 1. 34 225996_at LONRF2 LORBEZP2610b6551
228362_s_at FAM26F FAM26F 56 1. 36

and 1.9 to 1.100 identified in Table 1.

10) In another aspect the invention employs one or more genes according to
paragraph1, wherein the gene has the symbol CXCL10, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.8
and 1.10 to 1.100 identified in Table 1.

11) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CD8A, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.9
and 1.11 to 1.100 identified in Table 1.

12) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol UBD, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.10 and
1.12 to 1.100 identified in Table 1.

13) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol GPR171, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.11
and 1.13 to 1.100 identified in Table 1.

14) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol KLRD1, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.12
and 1.14 to 1.100 identified in Table 1.

15) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HLA-B, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.13
and 1.15 to 1.100 identified in Table 1.

16) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol LCP1, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.14 and
1.16 to 1.100 identified in Table 1.

17)  In another aspect the invention employs one or more genes according to

paragraph 1, wherein the gene has the symbol HLA-DRA, optionally in combination with

85



228532_at Clorf 162 Clorf162 56 1.37 229391_s_at FAM26F FAM26F 56 1. 38
229625_at GBPS GBP5 56 1.39 232375_at STAT1* NA 56 1.40 232481_s_at SLI TRK6
SLI TRK6 580kolo33®5175_at GBP4 GBP4 56 1.42 235276_at EPSTIkP20b®d3751 56

one or more genes selected from the group consisting of genes labeled as 1.1 to 1.15
and 1.17 to 1.100 identified in Table 1.

18) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CYTIP, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.16
and 1.18 to 1.100 identified in Table 1.

19) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol IL23A, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.17
and 1.19 to 1.100 identified in Table 1.

20) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TRA@), optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.18
and 1.20 to 1.100 identified in Table 1.

21) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HLA-DRA, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.19
and 1.21 to 1.100 identified in Table 1.

22) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TARP, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.20
and 1.22 to 1.100 identified in Table 1.

23) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol ITK, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.21 and
1.23 to 1.100 identified in Table 1.

24) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol the gene is the one identified by probe
set 211796_s_at, optionally in combination with one or more genes selected from the
group consisting of genes labeled as 1.1 to 1.22 and 1.24 to 1.100 identified in Table 1.

25) In another aspect the invention employs one or more genes according to
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1.43 244393 x at AKRLIC2* NA 56 1.44 AFFX- HU M SGF 3A/ M793 5 MB at STAT1
STAT1 56 1.45 1552613 s_at CDCA42SE2 CDC42SE2 55 1.46 204556 _s at DZ | P1
DZI Pl 55w0\W12B33db5033095PCT/ EP2010/ 063751 Affy | D Genecswrb@b/osszsor di ng
to R2.9 annotati on Gene synbol according to Affynetrix annotation tines

paragraph 1, wherein the gene has the symbol HLA-B, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.23
and 1.25 to 1.100 identified in Table 1.

26) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HLA-DQA1, optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.24 and 1.26 to 1.100 identified in Table 1.

27) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HOMER1, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.25
and 1.27 to 1.100 identified in Table 1.

28) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TRGC2, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.26
and 1.28 t01.100 identified in Table 1.

29) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene is the one identified by probe set 216920 s at,
optionally in combination with one or more genes selected from the group consisting of
genes labeled as 1.1 to 1.27 and 1.29 to 1.100 identified in Table 1.

30) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HLA-A, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.28
and 1.30 to 1.100 identified in Table 1.

31) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HLA-DMA, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.29
and 1.31 to 1.100 identified in Table 1.

32) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HLA-F, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.30
and 1.32 to 1.100 identified in Table 1.
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sel ected in LOOCV 1.47 204897_at PTG ER4 PTG E R4 55 1.48 206082_at HCP5
HCP5 55 1.49 211149_at UTY L0C100130224 /// UTY 55 1.50 214470_at KLRB1
KLRB1 55 W02011439%943_at FAM2R6F FAM26F 55 1.52 231229 at pdtiepk&d/obs7s1 LS1 55
1.53

33) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol SLAMF7, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.31
and 1.33 to 1.100 identified in Table 1.

34) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol KIAA1549, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.32
and 1.34 to 1.100 identified in Table 1.

35) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol LONRF2, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.35to0 1.100
identified in Table 1.

36) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol FAM26F, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.34
and 1.36 to 1.100 identified in Table 1.

37) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol C1orf162, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.35
and 1.37 to 1.100 identified in Table 1.

38) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol FAM26F, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.36
and 1.38 to 1.100 identified in Table 1.

39) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol GBP5, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.37
and 1.39 to 1.100 identified in Table 1.

40) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene is the one identified by probe set 232375 _at, optionally

in combination with one or more genes selected from the group consisting of genes
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232234_at C20orf24 SLA2 55 1.54 232311_at B2 M B2 M55 1.55 236328_at
ZNF285A ZNF285A 55 1.56 237515_at TMEMb6 TMEMb6 55 1.57 202531_at | RF1 |
RF1 54 1.%8 280983iBsx_at TRGY9 TARP 54 1.59 238524_at NApWMVEP4010/063751

labeled as 1.1 to 1.38 and 1.40 to 1.100 identified in Table 1.

41) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol SLITRKG, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.39
and 1.41 to 1.100 identified in Table 1.

42) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol GBP4, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.40
and 1.42 to 1.100 identified in Table 1.

43) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol EPSTI1 optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.41
and 1.43 to 1.100 identified in Table 1.

44) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol AKR1C2 optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.42
and 1.44 to 1.100 identified in Table 1.

45) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol ITGAL optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.43
and 1.45 to 1.100 identified in Table 1.

46) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CDC42SE2, optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.44 and 1.46 to 1.100 identified in Table 1.

47) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol DZIP1, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.45
and 1.47 to 1.100 identified in Table 1.

48) In another aspect the invention employs one or more genes according to

paragraph 1, wherein the gene has the symbol PTGERA4, optionally in combination with
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1. 60 205097_at SLC26A2 SLC26A2 53 1.61 209774_x_at CXCL2 CXCL2 53 1.62
210439_at | COS | COS 53 1.63 213193 _x_at | L23A TRBCL 53 1.64 1555759_a_at
CCL5 CCL5wB201i1/033093562051_at LOC284757 LOC284757 52 1. 6@CcZEpe@Dd/ 06475086
CD86

one or more genes selected from the group consisting of genes labeled as 1.1 to 1.46
and 1.48 to 1.100 identified in Table 1.

49) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HCPS5, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.47
and 1.49 to 1.100 identified in Table 1.

50) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol UTY, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.48 and
1.50 to 1.100 identified in Table 1.

51) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol KLRB1, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.49
and 1.51 to 1.100 identified in Table 1.

52) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol FAM26F, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.50
and 1.52 to 1.100 identified in Table 1.

53) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HILS1, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.51
and 1.53 to 1.100 identified in Table 1.

54) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol C200rf24, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.52
and 1.54 to 1.100 identified in Table 1.

55) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol B2M, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.53 and
1.55 to 1.100 identified in Table 1.

56) In another aspect the invention employs one or more genes according to
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50 1.67 210606_x_at KLRD1 KL RD1 50 1.68 211902_x_at TRA@ TRA@ 50 1.69
1552497_a_at SLAM F6 SLAMF6 48 1.70 204529_s_at TOX TOX 48 1.71 206666_at
& MK GZ WH 248/0B3008 1552612_at CDCA2SE2 CDCA2SE2 47 1. 73CThp36i686351
PPP1R16B*

paragraph 1, wherein the gene has the symbol ZNF285A, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.54
and 1.56 to 1.100 identified in Table 1.

57) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TMEM56, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.55
and 1.57 to 1.100 identified in Table 1.

58) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol IRF1, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.56 and
1.58 to 1.100 identified in Table 1.

59) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TRGV9, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.57
and 1.59 to 1.100 identified in Table 1.

60) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol NA identified by probe set 238524 at,
optionally in combination with one or more genes selected from the group consisting of
genes labeled as 1.1 to 1.58 and 1.60 to 1.100 identified in Table 1.

61) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol SLC26A2, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.59
and 1.61 to 1.100 identified in Table 1.

62) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CXCL2, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.60
and 1.62 to 1.100 identified in Table 1.

63) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol ICOS, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.61 and
1.63 to 1.100 identified in Table 1.
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NA 45 1.74 219551 _at EAF2 EAF2 45 1.75 228492_at USP9Y L0C100130216 ///
USPOY 44 1.76 229390_at FAM26F FAM2G6F 43 1.77 228316_at FLJ31438* C2orf63
42 1.78 288400/88099HROOM3 SHROOMB 42 1.79 202643_s_at TREMEPRB0/HMTAI P3 41
1.80

64) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene is the one identified by probe set 213193 x_at,
optionally in combination with one or more genes selected from the group consisting of
genes labeled as 1.1 to 1.62 and 1.64 to 1.100 identified in Table 1.

65) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CCL5, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.63 and
1.65 to 1.100 identified in Table 1.

66) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol LOC284757 optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.64 and 1.66 to 1.100 identified in Table 1.

67) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CD86, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.65 and
1.67 to 1.100 identified in Table 1.

68) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol KLRD1, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.66
and 1.68 to 4.488 identified in Table 1.

69) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene is the one identified by probe set 211902 _x_at,
optionally in combination with one or more genes selected from the group consisting of
genes labeled as 1.1 to 1.67 and 1.69 to 1.100 identified in Table 1.

70) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol SLAMFG, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.68
and 1.70 to 1.100 identified in Table 1.

71) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TOX, optionally in combination with one

or more genes selected from the group consisting of genes labeled as 1.1 to 1.69 and
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204806 _x_at HLA-F HLA-F 41 1.81 213539 at CD3D CD3D 41 1.82 226084 at MAP1B
MAP1B 41 1.83 205499 at SRPX2 SRPX2 40 1.84 223593 at AADAT AADAT 40 1.85
244061 atwORbiGABI®S NA 40 1.86 222962 s at MCMLO MCMLO B@T/EP2010/063751

1.71 to 1.100 identified in Table 1.

72) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol GZMK, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.70
and 1.72 to 1.100 identified in Table 1.

73) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CDC42SE2, optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.71 and 1.73 to 1.100 identified in Table 1.

74) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol PPP1R16B, optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.72 and 1.74 to 1.100 identified in Table 1.

75) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol EAF2, optionally in combination with one
or more genes selected from the group consisting of genes labeled as 1.1 to 1.73 and
1.75 to 1.100 identified in Table 1.

76) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol USPYY, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.74
and 1.76 to 1.100 identified in Table 1.

77) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol FAM26F, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.75
and 1.77 to 1.100 identified in Table 1.

78) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol FLJ31438, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.76
and 1.78 to 1.100 identified in Table 1.

79) In another aspect the invention employs one or more genes according to

paragraph 1, wherein the gene has the symbol SHROOM3, optionally in combination
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WO 2011/ 033095PCT/ EP2010/ 063751 Affy I D Gene synbol according to R2.9
annot ati on Gene synbol according to Affymetrix annotation tinmes selected in
LOOCV 1. 8Worbbab3®dsa at TC2N TC2N 38 1.88 200615_s_at APeBkrA8B84d3738 1. 89
234907_x_at GOLGA7* NA 38 1.90 207536_s_at TNFRSF9 TNFRSF9

with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.77 and 1.79 to 1.100 identified in Table 1.

80) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TNFAIP3, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.78
and 1.80 to 1.100 identified in Table 1.

81) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol HLA-F, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.79
and 1.81 to 1.100 identified in Table 1.

82) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol CD3D, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.80
and 1.82 to 1.100 identified in Table 1.

83) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol MAP1B, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.81
and 1.83 to 1.100 identified in Table 1.

84) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol SRPX2, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.82
and 1.84 to 1.100 identified in Table 1.

85) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol AADAT, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.83
and 1.85 to 1.100 identified in Table 1.

86) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol ARHGAP15, optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.84 and 1.86 to 1.100 identified in Table 1.

87) In another aspect the invention employs one or more genes according to
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36 1.91 239012 at RNF144B RNF144B 34 1.92 209671 x at TRA@TRA@/// TRAC 32
1. 93 238587 _at UBASH3B UBASH3B 31 1.94 209770 _at BTN3Al BTN3Al 27 1.95
204224 s wb 26Ghb3@eEHL 25 1. 96 221081 s _at DENND2D DENND2OTA®P20108637829152 at
Corf7

paragraph 1, wherein the gene has the symbol MCM10, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.85
and 1.87 to 1.100 identified in Table 1.

88) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TC2N, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.86
and 1.88 to 1.100 identified in Table 1.

89) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol AP2B1, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.87
and 1.89 to 1.100 identified in Table 1.

90) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol GOLGA7, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.88
and 1.90 to 1.100 identified in Table 1.

91) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TNFRSF9, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.89
and 1.91 to 1.100 identified in Table 1.

92) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol RNF144B, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.90
and 1.92 to 1.100 identified in Table 1.

93) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene is the one identified by probe set 209671 _x_at,
optionally in combination with one or more genes selected from the group consisting of
genes labeled as 1.1 to 1.91 and 1.93 to 1.100 identified in Table 1.

94) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol UBASH3B, optionally in combination
with one or more genes selected from the group consisting of genes labeled as 1.1 to
1.92 and 1.94 to 1.100 identified in Table 1.
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be the classifier features to be used in predicting the response of

i ndepende“ég??“ Wéﬁ?tﬁgﬁgéﬁe&)the 'ir%%%n% 2;9 }eoﬁé %P‘F‘r‘id’réeqﬁ%soér’cggﬁ#? 19y

survi val Cox regression, represent
t hat t paragrepit 1( ddbatdin tioe geas@aprtbgrsgsmobB)l'l\Béduoptlmmwng carrphmatund with t i nme.

A baseline hazard is ass 0.,be shared s and c

Phae e onear e geiss SRR ® s o ohsitiodi ot TR Sel8R @ Pl DS e
t o t he gigdieds tdHaa800eAkic i Tapikifi es the effect a covari ate has on hazard.
It reflects the relative risk of a vari abl e. For exanp a treat nent

with a hazaP8) r aln anethepagped the, invgntian ?%@W%@ﬁ@qrﬁﬁenﬁsﬁﬁ:@@n@%t ure
posi ti é?ra%?‘ébl’?qt Whsteid PR%&RAHSS the 'szrlﬁbe e ho;ﬁ%rnﬁﬁf %ng% ndtloABwith

conpar t0 gené si gnature negative patients. Note t he mean of
t he expaet@deiR genktst $ale@beicomthelgriey cansmtingl of ganesdabeled sisi ‘nﬁtted 94 the

nodel . 1 o) 5P E /063751 Figure 4/21 shows the
Kapl an- I(}é\qegé)%ou 3@@ %\ﬂ 6’5)%8%% adjuvant with all patients in the Phase
Il el anone oy i aln atitasr dsiedtitioe (rfdhtio epipléRboné @EMdre. gties ladebiding Tdre

estimated hazard rati o when using only the 56 patients in training set is
0. 41 (SGRIHIT d: 1o, B8] Jenersasste umbol MENNRAD: opfordly iessembiiagon

over al 'th‘ﬁUcSrYé ¥R drEBeneb @@e%'tfosﬁbm %tgrfaup%h%ﬂﬁgi obgfﬂ Yo éd aﬁa £y of f

of 0.43 was used (section 1 graph in Figure ows the KM for
OS by G§5 and197Ftpt1tiQled@nhiﬂd inviallefle Cox-nodel with adjuvant and GS as

COua" 516 BuF ol BASEELLAM e b il BUECLIREE QriOlB T 05,5
paragraph 1,wherein the gene has the symbol C4orf7, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.96
and 1.98 to 1.100 identified in Table 1.

99) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol TNFAIP3, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.1 to 1.97
and 1.99 to 1.100 identified in Table 1.

100) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol GBP5, optionally in combination with
one or more genes selected from the group consisting of genes labeled as 1.100
identified in Table 1.

101) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol GBP1, optionally in combination with

one or more genes selected from the group consisting of genes labeled as 1.1 to 1.99.

In one or more aspects the invention provides an embodiment as described in
any one of paragraphs 1 to 101 below. The expression "the gene", in paragraphs 3 to

101 when referring to any one of paragraphs 2 to 100, is not intended to replace the
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upper

survival 0.95 0.95 (nonths) GS- 16.2 9.4 Inf G5+ 28 20.5 Inf

The

Overal |l Survival Kaplan-Meier curves by adjuvant and gene signature based
on LOOCV wbassids®mat i on are shown in Figure 6/21 and t heciHRresi0a63765D! | ows.
HR | ower upper 0.95 0. 95 AS15GS+ vs 0.268 0.080 0.896 GS-

specific gene mentioned in paragraphs 2 to 100 but to add to it.

1) Thus the invention may employ one or more genes from Table 1.

2) In another aspect the invention employs one or more genes according to
paragraph 1, wherein the gene has the symbol STAT1, optionally in combination with
one or more genes labeled as 1.2 to 1.100 identified in Table 1.

3) In another aspect the invention employs one or more genes according to
paragraph 1 or 2, wherein the gene has the symbol PSMB9, optionally in combination
with one or more genes labeled as 1.3 to 1.100 identified in Table 1.

4) In another aspect the invention employs one or more genes according to
any one one of paragraphs 1-3, wherein the gene has the symbol JAK2, optionally in
combination with one or more genes labeled as 1.4 to 1.100 identified in Table 1.

5) In another aspect the invention employs one or more genes according to
any one one of paragraphs 1-4, wherein the gene has the symbol ITGA3, optionally in
combination with one or more genes labeled as 1.5 to 1.100 identified in Table 1.

0) In another aspect the invention employs one or more genes according to
any one one of paragraphs 1-5, wherein the gene has the symbol PSMB10, optionally in
combination with one or more genes labeled as 1.6 to 1.100 identified in Table 1.

7) In another aspect the invention employs one or more genes according to
any one one of paragraphs 1-6, wherein the gene has the symbol CXCL9, optionally in
combination with one or more genes labeled as 1.7 to 1.100 identified in Table 1.

8) In another aspect the invention employs one or more genes according to
any one one of paragraphs 1-7, wherein the gene has the symbol RARRESS, optionally
in combination with one or more genes labeled as 1.8 to 1.100 identified in Table 1.

9) In another aspect the invention employs one or more genes according to
any one one of paragraphs 1-8, wherein the gene has the symbol IL2RG, optionally in
combination with one or more genes labeled as 1.9 to 1.100 identified in Table 1.

10) In another aspect the invention employs one or more genes according to
any one one of paragraphs 1-9, wherein the gene has the symbol CXCL10, optionally in
combination with one or more genes labeled as 1.10 to 1.100 identified in Table 1.

11) In another aspect the invention employs one or more genes according to

any one one of paragraphs 1-10, wherein the gene has the symbol CD8A, optionally in
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ASO2B GS+ vs 0.433 0.165 1.140 GS- As di scussed above, a
classifier based on a given gene expression profile to predict clinical
response wo 2bA@E3A3 ASCI has been devel oped and crossvalpicdatresioioss7she Phase
Il melanoma trial (GSK 249553/008). The cl assifier performnce was
estimated using LOOCV obtaining a sensitivity of 0.77 and specificity of
0.56. The specificity in the A515 armonly is 0.79 and sensitivity 0.69.
This classification resulted in a significant reduction in the hazard ratio

for ov S i ti0

2011/ 0330 5L SRy B SR RBHIe A T 1100 ideptifed in Table Tas & o
The stabilit1f) of Ichatbef 'asped’tém imvengeh @mmoys moalnweegmieeaaoe:drdam@tot was
found to be robust to re one sa le in the, trai he b|ology
o 't he 207 GE, SHRL0] PHIBGERRTS &1 1 PRETSIBrPY GEDG AR R YRGE VB ARtERag 1 00
PS by e3mbistios vitH oboparbregésed lAbeRE dg Al DIt 9. 198t idertdR)dan Tabies1 1 el evant
to the ASCI node of action since it contains genes that suggest the

presence of 18) spktARQIECE BPRACt IR INYERYPR GRIRIAYS PRM OFBAGTR SN RACOFUNG O
prese“%ﬁ Une WB@pfrB%:f‘a@h?H q’?'\{gﬁeﬂeﬂ‘l IH% édé”ﬁ’és e éﬁﬁtﬁ’&@lﬂR1Wtéﬁi‘%§m}"’“' ch

show upr gul ation o ers cent gene ‘expression profiling
st udy imcombmstian mthmemrmrer@rmllableleﬁas t 1dvtr $.100udentified sedaklgat.ed based

o ebence of 1y roRbaynae” prPedt oy LRRRRRhELRleIPRR o nibrE diRe SR io e ™
subset g@f @19<ot:b@f§@j@p1@1(1mer@ﬂ_&e Wha&%@ sy@&@L@(LRD@Ld;ﬁDonaHWree out

of these six genes (CCL5, CXCL9, are gresent in the

| nt er e SPMAYIFONYIR ‘Pﬂﬁ EEmPE%g%?Se'aQP@G’ L 1 d- 100 'Gﬁ'ﬁt&?@l'%\ﬁ@@'q 1rr t he
responder p%z enFrﬁanéthehéf?QﬁQﬁ'e mf%h%ﬁte‘?ﬁjpl%w&né’%W&G;ﬂdé‘]%%ceﬁdlﬁ&fo

mol ecul es in the tunor be a nmechanismto ev mune ~
sur vei lansnae PRpaggiaphs 120@8/yhereln the geree theg ubeos;w@wa!ﬂLA%cht@nellv iom

| n°c no CRETBLREHCT: ¥7Br §Phes BEGDR, EToAS SRR aB TN A0 S one)

Bi ol ogi cal Fenct Imancmheabsq@ecnwmm\@htlglemléw bger ﬁicﬁeeg“dr@tslmoﬁdlﬁgsﬁa 14 -
5. 06E-03 27 Cehl - To- CeI I % 9 nd Interactl on 5. 495 -03 28
Cel | ul &Y R ChRRERIraRNS JE! er@ e @Ne7ha% e SRR 81E Qf—é‘ona gOE- 03

28 Cel lcgh@ind¥eneiBnénsop@brd§enes/1abBled®E 1.16 to 1.100 identified in Table 1.

17)  In another aspect the invention employs one or more genes according to
any one of paragraphs 1-16, wherein the gene has the symbol HLA-DRA, optionally in
combination with one or more genes labeled as 1.17 to 1.100 identified in Table 1.

18) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-17, wherein the gene has the symbol CYTIP, optionally in
combination with one or more genes labeled as 1.18 to 1.100 identified in Table 1.

19) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-18, wherein the gene has the symbol IL23A, optionally in
combination with one or more genes labeled as 1.19 to 1.100 identified in Table 1.

20) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-19, wherein the gene has the symbol TRA@), optionally in
combination with one or more genes labeled as 1.20 to 1.100 identified in Table 1.

21) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-20, wherein the gene has the symbol HLA-DRA, optionally in

combination with one or more genes labeled as 1.21 to 1.100 identified in Table 1.

98



19 Cel |l -nmnedi ated | mmune Response 5.53E-14 - 7.60E-03 32 Hunoral | mune
Response 5.53E-14 - 7.60E-03 29 Hemat ol ogi cal Syst enDevel opnment and Functi on
4. 44E- 13 worofidB3®3 32 Ti ssue Morphol ogy 4. 44E-13 - 7. 6@ETAP2@8/063v81ne Cel |
Trafficking 6. 77E-13 - 7.60E-03 23 WO 2011/ 033095PCT/ EP2010/ 063751 4.
Clinical outcone prediction of a new sanple The steps described here
to performthe clinical outcone prediction have been witten as R scripts.
Before performng the clinical outcome prediction for a given patient, two
successi ve ma [

undert aken; Qghe !sdaé t@@tg%%&écéﬁlgghrg%hgﬁﬁtggﬁ@%%hér&nﬁlggl et%%BPd'ﬁé?o

nor mal iamata':rlms:f |p@raglrapln$)d32‘e ghereire tipe @eaedmaa/ﬁteuegmbot TAH%P paptioeally trhat

will bec b beln correct SC o the traini ef data from
whi on SREBIEERT VLA erEE apset BbeietaT 22 1ok ety Rl bS] ot e of 56
sanpl es frowg§ helrphastBet hspadt AR vt ehtibidlempRefabhé of eee ah@stdteotding fb Ng

set and sanple nornalization have been described in the preceding sections

and i nanyreneerof gearagrapha 144€. vi1areini Hig sePaghapine ZP‘YI”b@érJrEKe qpdPRaIY #at i on
The sanpl; H%tr@é ?Pmo?e# %Qné‘s‘.“l%ﬁ@le@saso’f 93@69%@%8 ifled |ﬁ61’fat)|eet’ out
Stal‘tlngWI r each sanple and wil e care of the

fol | ow ng agpict b anotheoaspadt theinveat kiyeowidys ane Afhwretgarbescﬂchth@oti de

probe | t ensi z ck u orrec e tles
Gsing At i dralagl e s KoPod s 0el: aond 1 daf s WBhOBE ARl 1 ce
into azsmngdses it Qhsptivablly M edRibinationl Wishvione 6r picrd aserfegRGbaAPang. Zets ned
inaChip Definition File (CDF). The CDF file is specific for the genechi p
array ( ﬁﬁhggbﬁﬁ§bﬁ T#%11and provided by Affymetrix. This last step is
called su za [ f ution
of the proba bet ML B er e B e e o B T et
PS | nt @ngiane af @taragﬁamha)ﬁs%fwmf@lrt the lem@ f‘@étthemmb@sH%ﬂ?e Qutionglly lire

‘ i for
pr e- pr oég@s’{latrg'g Wﬂ%%%g Fhé?h %Bg%P iRed ?’ﬁé A%ﬁ égrg'rfceg '%%%r%t)ég ray data
set. The parzaynst B anclaher aépéC?NQhé ypestion kenpivey age oemnmrelgmi_eschcf&Frdnbgtta on
necessar r uant | (0] I zat 1 on € prope-s | e ects. to
por f or ATPSTS RREAFG AP 25, WheromHEs ueneanae BYRIA DLhceds SPYRTLY i |
Wi th 63o8mimdtes itond Bﬁm%P@@@néd |aBBie@|rH%n’ﬁ26rtb 3l o@tuaéb{tuf@adntth%w are

applied to a new patient sanpl e usi ng a code based on the refplus R
package. \W&7R01ly a@@bgsa@ecEmmrU/eo g7®mMploys oneriee MIgFpedaiier acceetied éhunk

is a k ron
ot o st Sadiachic- P8 &Rl fle6the Ra e SinpbtACRERE SforeliPin' O
per f or roabBGERNA withr orsd ozmbredgeinds Iabgiedm s.anmpd ¢. 1phdectifizaltin diapld &ki ng i nto
account nor L tio arameci?rs cal u ate froma reference data sert The
feforence dabhseln PROHREASHRCE TaG{MVzalRR EHIRIONSOF® &r BIQse: SRIESASLRING 9 65
pati entgp f fSpHsni 1a7alheréifsth Ras I RBEE T tionally in

nor mal }azgt?ﬁé Egltsaguipess t he Rl\?lggl orglr‘?éhrﬁréast h@% g?hgg %(%ZCRS@IQ‘SAO ‘?’h){a only
di f f er GAEWINGHIORMEHN PIMOBMGT TSNS ||ag@@d|a$ 188 t(bhéQ@tdﬁmﬁe@ﬁ‘rT%@@ﬁon st ep.

g, correct . Pab R IRATEDA Rk o] Rt A Dng SE Rl PheP b SRIATE the

bg. adj asy. gu oA ;Fartagmaphis oh28Tthe|m|ﬁPlhes genelas ntbdi aﬁma:adermrﬁewatsy qlmmtm iset

e eRafRed <5 B antiofd et 588 B tis ganas Jrreted s 1 el AT £,

cal | t herGeERYm bg@lﬁground correction enabl ed-rmaplus function, with, as
paranmeters, besides the data to normalize (of class Aff Batch) t he

ref erence qdfhti Ieangthegaspactdng inveation sHPleys ae of ﬁl@ecgm%raccpmg Re
cal cul f I

R B R R R R AL S
submi ttcembtrmtrphemtbsmemomoc@gpmﬂlabem m1 B@ﬁeﬂélrﬁ)@ederatﬁ@den Table 1. To

normal i ze a3iﬁrm!ﬂo y h t ﬁ n dlf ed RefPlus co Ac’ﬁrri)et]di x 1
(Fi gure 5) e WbBI'd R %PEE% %%Ntve{‘ g éaawsoatw old gceé‘FPe%CtCP gt
enabl edny rorel afspdragrabhon.-30V whereRtheageieehay the Hrtbelas A mMAasgidrally in
normal i ze (of class AffyBatch), the reference quantiles (r.q option) and
probe effect (p.e option) that are calculated on the reference data set.

The reference quantiles and probe eff88ts are contained in the rg.txt and
pe.txt files, available fromthe Head of Corporate Intellectual Property at
GSK, naned VR63933P_r g.txt and VR63933P_pe.txt, respectively. These files
have al so been submtted to the USPTO on a Conpact Disc in respect of the
US priority application Serial No. 61/278387 filed 6 Cct 2009 and nay be
obtained by ordering the file history of U S. Serial No. 61/278387 fromthe
USPTO at such tlrre as |t |s avallable In the rreantlrre these files

o o o o o o o o o o o, I L e, . Y. Y. Y. Y.



WD 2011/ 033095PCT/ EP2010/ 063751 named VR63933P_rq.zip and VR63933P_pe. zi p,
respectively. To obtain copies of these two files, navigate to the address
provi ded wo 2bhiie3@ar agr aph and sel ect the hypertext " Dowalra®diiofoes7seach
file. Choose the "Save" option at the pronpt and save to a desired

| ocation. Open the files as one would nornmally open a zip file and save
themas ASCI|I (.txt) files at a desired |location. Then follow the
instructions in the first two paragraphs of the present application.

The su j ; q I ¥ i Z-score
cal cul %ﬁtﬁ@ﬂ%ﬁf@iﬁﬁp&%&%g@s{ %gé%g%%efg’??éﬂ'1aw§ Ic atjisfzs??jﬂ P\g‘ra tblb eg't ures. The
goal of thi 825ecbmdnatbenaspetthe® mvenépn iesnploysrahke or dearei geslestdoeogiimg o whi ch

share a sim | af expressi attern throughout the dat ave. di fferent
abeol uesy s L ePEHEraaT e hrgegeh e 8RR bEcethd LA Yarolaihr ™
pat i entcofmbiiRidhivilth fife ¥ambee hensladbleat 33 td al 1oovgentfiddInSReR fic nmean is
subtracted fromthe PS value, and this nean-centered expression value is

t hen wei ght d) by lharehepagpaqt dhe inueatPd AP PO OF THEC FEIENEEAGCPTENGEANS

and st %Eaggfr%r gﬁngfé hgiéﬂ?& 1-@?9%@%?%%:@?%@%%@ %&%ﬂlﬁiﬁﬁﬁ%&i&n@ﬁ h

cal cul t training set a e patient raw data
has beenmbinatiehivwithdong ohmohegenad labalgdsast 1.gataret0fridentifleshin Jabldoe subj ect ed

t deci si ifi ¢l i ficati f i.cti f
the ol i ni cartbut SoARSET Sbaeting SR e Pl Bk AR s SRR 8o
new sagpleme of parag@bhpriesd ovh@eirothet dehediaéd et syehbdliKIAIA 1640 copforadgatl on
the normal i zed patient PS, a supervised principal conponent _( SPCA) -

di scri GPRRIIAUISRAVIEPRE PHRPrRIeenas lGheledas 18441 ddg'gtﬁkﬁﬁt'@ Pt Bai r,
2004; Ti bshi [ etk j ' ; Kk
s ol 1 ons: 2o The! bR BB O B e R ar
f eat ur @y (r@oofPSragraphact-84i wbatdin itkel ggne inag the deymbpé LEINRn2neptisaelyl ibn t he
Craini o % . . . vt

teat ur SeyBit PRI Ee Tt Mok BPAEEAbERA RIS R R TEBRE ) 1Sl e
conponent (BEL) kpacsthdehsped thy inveation @nplogs s8¢ ousnorg genesnmabrding to

conbi nation of the classjfier features (the coeffici each WD
SOLa) 035 SReca EPSGA Sk 351 Wherah las SRNe s Pa b HAVAST SotpRa b ai ned

by si ngdhiinatdhuftHissOaPeDhd g@ﬁ'esolfabbfé@ dd ABRIHY. 1BRtidanlicdNgradlee1 pr ovi ded
in Table 4) The standardi zed di stance of the test sanple in PCl to the

mean of t he3Respbndeethahasprit the dpentien egricys PRE ObIMATAIENESi argOtdieg to
() orRg PRl EARCR b el MRS L e D, oltpefr e
set sdcBabinegtioRWitt amlar thodeyemds labeletd &3 DB7 NR1gI0QUdentifiedriniTableg1.set  The
T A o] Dotk Beighs B O B S et el 5B 30,
thea: géﬁgy Vfﬂ(rit%;] gbg@igb'rzéahsof-w?mle%i@Qﬁ@@eﬁémn@h@réyrﬁw Fraapes adtlomally in
combination with one or more genes labeled as 1.38 to 1.100 identified in Table 1.
39) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-38, wherein the gene has the symbol GBPS5, optionally in
combination with one or more genes labeled as 1.39 to 1.100 identified in Table 1.
40) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-39, wherein the gene is the one identified by probe set
232375 _at,, optionally in combination with one or more genes labeled as 1.40 to 1.100
identified in Table 1.
41) In another aspect the invention employs one or more genes according to

any one of paragraphs 1-40, wherein the gene has the symbol SLITRKG, optionally in
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Pi? =diRAINR 2 2 e + e A sanple is classified as gene signature positive
(Responder,R) if its PRis greater than 0.43 Applying this classifier to

t he trai nwogosia3desr t he purpose of exenplifying the nethodpr2pnosirses
Figure 7/21. Algorithmfor predicting a new sanple |ibrary(genefilter)
#### | oad testset to classify (nornmalized mcroarray data)

| oad("testset. RData") ### ExpressionSet containing sanples to classify

t est set <-dat a### (nodify xx accordi ng to batch nunber) ### Load training
set par 4 r ta)

PS<- MB. tB @?rﬁjt%ﬁ'grm?@éﬁ#%% (1]#6% trai %%rf%asgﬁg' ﬁ]j[ ﬁ/@ @@Bﬁﬁtﬁgﬁgﬁm@e%? 1211

MB. train. sd42MB. trr ammthpaaapmitélnes[ri\/@h}lorh/[emmaymomb:omdreagamepaacaueinegiacp[4]]
ng Hg: ﬁg%rgegr gawr?pryﬂ Zbﬁr\g nr?gfifrse{ %%L has the symbol GBP4, optionally in

MB. tr alcal?@mbwwﬁfmb& bf ioFe g@m@amb@rea[a{s,?i 12 to 1.100 identified in Table 1.

MB. t r ai nPC1lsdNRs<- train. paraneters[[8
###########ﬁﬁ###@#&%ﬁ###ﬁ%ﬁ%w60§@n WO%O@%@{ nare genes according to

HHHH # e
oot < (o L DR, 1 o N e PR G e e PYRROLEPSTY ptiopaly iy
MB. tr aicnrrmlrmmnem'tkorMemto[e génel lsbeledeR<t .48 )to diH0adertiiiRd- |0(T)abtﬁ tbR<-c()

G ot ances R Zbs PRRAPET dnddtang Inelicd SHRE)T Ra8 b ot gragaaccording to

di st aneey N abﬁériagmﬁs[ 1-48] wWrdin aha RfeheatiddRie mbsolaAKREC2ddERDNally in
di stanceR<- c(di st anceR, di st ances I)épdl st anceNR<- C@I st anceNR,_di st ancesNR)

pr obRs £0BIb @Pé’i"ﬁh%'é%ﬁé? PPre 8RS BPstedase bt 39 1eh9ideriieddndablerl 2) )

pr obNRs<- ex% ﬁéNBé;ﬁéét 16 pverilish %ﬂﬁﬁ@ﬁsf e BX mcorecheﬂe@ryc%mﬁé&}a
pr obR<- c( prob pro Rs pr obNR<- c( pr obNR, pro 1 cut of
cl ust <ahf/e¢r@pé$>amapln$ ArébRyberginvtiie gRNBIAYYS thmsymbol ITGAL optionally in
2011/ 0 / 0 st.s [ 0, rows
cont a ﬁﬁn%ﬁf R 20 oY BustBRSP e drIUTbE e h Tableh
46) In another aspect the invention employs one or more genes according to

any one of paragraphs 1-45, wherein the gene has the symbol CDC42SE2, optionally in
combination with one or more genes labeled as 1.46 to 1.100 identified in Table 1.

47) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-46, wherein the gene has the symbol DZIP1, optionally in
combination with one or more genes labeled as 1.47 to 1.100 identified in Table 1.

48) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-47, wherein the gene has the symbol PTGER4, optionally in
combination with one or more genes labeled as 1.48 to 1.100 identified in Table 1.

49) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-48, wherein the gene has the symbol HCP5, optionally in
combination with one or more genes labeled as 1.49 to 1.100 identified in Table 1.

50) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-49, wherein the gene has the symbol UTY, optionally in
combination with one or more genes labeled as 1.50 to 1.100 identified in Table 1.

51) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-50, wherein the gene has the symbol KLRB1, optionally in

combination with one or more genes labeled as 1.51 to 1.100 identified in Table 1.

101



MB.train.paraneters is an object of class |list containing : 1. a character
list of the 100 PS 2. a vector of 100 nean values for each PSin the train
set 3. a weebnro3sfos100 sd val ues for each PS in the traipoTaeRodocasSTAL I X
of 100 rows and 56 columms containing the U matrix of the svd deconposition
of the train matrix 5. the PCL nean val ue of the responder group in the
train 6. the PClL sd value of the responder group in the train 7. the PCL
mean val ue of the non-responder group in the train 8. the PClL sd val ue of

the non-re de ' F ) N | : Ladt i
(Sd) andr P?:?ngeh ?@‘.9‘5% égg%drﬁ? (rlarﬁ)f%g@%”@?lé%ss%?gr ergt reeg A%&/égdﬁﬁ%gé]lim
213793 apyainecofopd@agraidiz 0-5083NeRARH9S gane haddthe 1synddol OFAB2EF , 2QB9alwin 5. 369

2. 116 0, Afation (it ore-of more Janes (ABeldd R 155 %51 mehertinid in Tabler O- 0550

53) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-52, wherein the gene has the symbol HILS1, optionally in
combination with one or more genes labeled as1.53 to 1.100 identified in Table 1.

54) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-53, wherein the gene has the symbol C200rf24, optionally in
combination with one or more genes labeled as 1.54 to 1.100 identified in Table 1.

55) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-54, wherein the gene has the symbol B2M, optionally in
combination with one or more genes labeled as 1.55 to 1.100 identified in Table 1.

56) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-55, wherein the gene has the symbol ZNF285A, optionally in
combination with one or more genes labeled as 1.56 to 1.100 identified in Table 1.

57) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-56, wherein the gene has the symbol TMEMS6, optionally in
combination with one or more genes labeled as 1.57 to 1.100 identified in Table 1.

58) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-57, wherein the gene has the symbol IRF1, optionally in
combination with one or more genes labeled as 1.58 to 1.100 identified in Table 1.

59) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-58, wherein the gene has the symbol TRGV9, optionally in
combination with one or more genes labeled as 1.59 to 1.100 identified in Table 1.

60) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-59, wherein the gene has the symbol NA identified by probe
set 238524 at, optionally in combination with one or more genes labeled as 1.60 to
1.100 identified in Table 1.

61) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-60, wherein the gene has the symbol SLC26A2, optionally in

combination with one or more genes labeled as 1.61 to 1.100 identified in Table 1.

102



205097_at 7.907 1.526 0.0553 231229_at 6.464 1.711 0.0504 1562051_at 3.576
1. 847 0.0503 244393_x_at 4.702 1.444 0.0494 200615_s_at 6.286 1.232 0.0407
228316_atwb.286643309369 0. 0402 201474_s_at 4.506 1. 331 0. P8TE&PZRIBB6SI56_at
5.177 1.139 0.0372 236328_at 7.034

62) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-61, wherein the gene has the symbol CXCL2, optionally in
combination with one or more genes labeled as 1.62 to 1.100 identified in Table 1.

63) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-62, wherein the gene has the symbol ICOS, optionally in
combination with one or more genes labeled as 1.63 to 1.100 identified in Table 1.

64) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-63, wherein the gene is the one identified by probe set
213193 _x_at, optionally in combination with one or more genes labeled as 1.64 to 1.100
identified in Table 1.

65) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-64, wherein the gene has the symbol CCL5, optionally in
combination with one or more genes labeled as 1.65 to 1.100 identified in Table 1.

66) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-65, wherein the gene has the symbol LOC284757 optionally in
combination with one or more genes labeled as 1.66 to 1.100 identified in Table 1.

67) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-66, wherein the gene has the symbol CD86, optionally in
combination with one or more genes labeled as 1.67 to 1.100 identified in Table 1.

68) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-67, wherein the gene has the symbol KLRD1, optionally in
combination with one or more genes labeled as 1.68 to 4.488 identified in Table 1.

69) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-68, wherein the gene is the one identified by probe set
211902_x_at, optionally in combination with one or more genes labeled as 1.69 to 1.100
identified in Table 1.

70) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-69, wherein the gene has the symbol SLAMF6, optionally in
combination with one or more genes labeled as 1.70 to 1.100 identified in Table 1.

71) In another aspect the invention employs one or more genes according to

any one of paragraphs 1-70, wherein the gene has the symbol TOX, optionally in
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combination with one or more genes labeled as 1.71 to 1.100 identified in Table 1.

72) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-71, wherein the gene has the symbol GZMK, optionally in
combination with one or more genes labeled as 1.72 to 1.100 identified in Table 1.

73) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-72, wherein the gene has the symbol CDC42SE2, optionally in
combination with one or more genes labeled as 1.73 to 1.100 identified in Table 1.

74) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-73, wherein the gene has the symbol PPP1R16B, optionally in
combination with one or more genes labeled as 1.74 to 1.100 identified in Table 1.

75) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-74, wherein the gene has the symbol EAF2, optionally in
combination with one or more genes labeled as 1.75 to 1.100 identified in Table 1.

76) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-75, wherein the gene has the symbol USP9Y, optionally in
combination with one or more genes labeled as 1.76 to 1.100 identified in Table 1.

77) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-76, wherein the gene has the symbol FAM26F, optionally in
combination with one or more genes labeled as 1.77 to 1.100 identified in Table 1.

78) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-77, wherein the gene has the symbol FLJ31438, optionally in
combination with one or more genes labeled as 1.78 to 1.100 identified in Table 1.

79) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-78, wherein the gene has the symbol SHROOM3, optionally in
combination with one or more genes labeled as 1.79 to 1.100 identified in Table 1.

80) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-79, wherein the gene has the symbol TNFAIP3, optionally in
combination with one or more genes labeled as 1.80 to 1.100 identified in Table 1.

81) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-80, wherein the gene has the symbol HLA-F, optionally in

combination with one or more genes labeled as 1.81 to 1.100 identified in Table 1.
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82) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-81, wherein the gene has the symbol CD3D, optionally in
combination with one or more genes labeled as 1.82 to 1.100 identified in Table 1.

83) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-82, wherein the gene has the symbol MAP1B, optionally in
combination with one or more genes labeled as 1.83 to 1.100 identified in Table 1.

84) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-83, wherein the gene has the symbol SRPX2, optionally in
combination with one or more genes labeled as 1.84 to 1.100 identified in Table 1.

85) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-84, wherein the gene has the symbol AADAT, optionally in
combination with one or more genes labeled as 1.85 to 1.100 identified in Table 1.

86) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-85, wherein the gene has the symbol ARHGAP15, optionally in
combination with one or more genes labeled as 1.86 to 1.100 identified in Table 1.

87) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-86, wherein the gene has the symbol MCM10, optionally in
combination with one or more genes labeled as 1.87 to 1.100 identified in Table 1.

88) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-87, wherein the gene has the symbol TC2N, optionally in
combination with one or more genes labeled as 1.88 to 1.100 identified in Table 1.

89) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-88, wherein the gene has the symbol AP2B1, optionally in
combination with one or more genes labeled as 1.89 to 1.100 identified in Table 1.

90) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-89, wherein the gene has the symbol GOLGA7, optionally in
combination with one or more genes labeled as 1.90 to 1.100 identified in Table 1.

91) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-90, wherein the gene has the symbol TNFRSF9, optionally in
combination with one or more genes labeled as 1.91 to 1.100 identified in Table 1.

92) In another aspect the invention employs one or more genes according to
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any one of paragraphs 1-91, wherein the gene has the symbol RNF144B, optionally in
combination with one or more genes labeled as 1.92 to 1.100 identified in Table 1.

93) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-92, wherein the gene is the one identified by probe set
209671_x_at, optionally in combination with one or more genes labeled as 1.93 to 1.100
identified in Table 1.

94) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-93, wherein the gene has the symbol UBASH3B, optionally in
combination with one or more genes labeled as 1.94 to 1.100 identified in Table 1.

95) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-94, wherein the gene has the symbol BTN3A1, optionally in
combination with one or more genes labeled as 1.95 to 1.100 identified in Table 1.

96) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-95, wherein the gene has the symbol GCH1, optionally in
combination with one or more genes labeled as 1.96 to 1.100 identified in Table 1.

97) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-96, wherein the gene has the symbol DENND2D, optionally in
combination with one or more genes labeled as 1.97 to 1.100 identified in Table 1.

98) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-97,wherein the gene has the symbol C4orf7, optionally in
combination with one or more genes labeled as 1.98 to 1.100 identified in Table 1.

99) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-98, wherein the gene has the symbol TNFAIP3, optionally in
combination with one or more genes labeled as 1.99 to 1.100 identified in Table 1.

100) In another aspect the invention employs one or more genes according to
any one of paragraphs 1-99, wherein the gene has the symbol GBPS5, optionally in
combination with one or more genes labeled as 1.100 identified in Table 1.

101) In another aspect the invention employs one or more genes according to

any one of paragraph 1 to 100, wherein the gene has the symbol GBP1.

EXPERIMENTAL EXAMPLES
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Example 1
MAGEO008 Mage melanoma clinical trial:

In this on-going trial, the recMAGE-A3 protein (recombinant mage fusion protein)
is combined with two different immunological adjuvants: either AS02B (QS21, MPL) or
AS15 (QS21, MPL and CpG7909). The objectives were to discriminate between the
adjuvants in terms of safety profile, clinical response and immunological response.

In this experiment two adjuvant compositions are made up of mixtures of two
immunostimulants:
1. QS21 (Purified, naturally occurring saponin molecule from the South-American
tree Quillaja Saponaria Molina), and
2. MPL (3 de-O-acetylated monophosphoryl lipid A - detoxified derivative of lipid A,
derived from S. minnesota LPS).
ASO02B is an oil-in-water emulsion of QS21 and MPL.

In animal models these adjuvants have been successfully shown to induce both
humoral and TH 1 types of cellular-mediated immune responses, including CD4 and
CD8 T-cells producing IFNa (Moore et al., 1999; Gérard et al., 2001). Moreover, the
injection of recombinant protein formulated in this type of adjuvant leads to the induction
of a systemic anti-tumor response: indeed, vaccinated animals were shown to be
protected against challenges with murine tumor cells genetically engineered to express
the tumor antigen, and regressing tumors were shown to be highly infiltrated by CD8,
CD4 and NK cells and by macrophages.

The second adjuvant system is AS15: it contains a third immunostimulant,
namely CpG7909 (otherwise known as CpG 2006 supra), in addition to MPL and QS21,
in a liposome formulation. In animal models (mainly mice), it has been shown that the
addition of CpG7909 further improves the induced immune and anti-tumor responses
(Krieg and Davis, 2001; Ren et al., 2004). CpG oligodeoxynucleotides (ODNs) directly
stimulate dendritic-cell activation through TLR9 triggering. In addition, in mice, the
systemic application of CpG7909 greatly increases the infiltration of transferred T-cells
into tumors (Meidenbauer et al., 2004).
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Study overview
1. Design
The MAGEOQQS trial is:
e open
e randomized
o two-arm (AS02B vs. AS15)
e with 68 patients in total.
As described above, the recMAGE-A3 protein is combined with either AS02B or AS15
adjuvant system.
2. Patient population

The recMAGE-A3 protein is administered to patients with progressive metastatic
melanoma with regional or distant skin and/or lymph-node lesions (unresectable stage
Il and stage IV M1a). The expression of the MAGE-A3 gene by the tumor was
assessed by quantitative PCR. The selected patients did not receive previous treatment
for melanoma (recMAGE-A3 is given as first-line treatment) and had no visceral
disease.

3. Schedule of immunization

Method of treatment schedules
The immunization schedule followed in the MAGEQOS8 clinical trial was:

Cycle 1: 6 vaccinations at intervals of 2 weeks (Weeks 1, 3, 5, 7, 9,
11)

Cycle 2: 6 vaccinations at intervals of 3 weeks (Weeks 15, 18, 21, 24,
27, 30)

Cycle 3: 4 vaccinations at intervals of 6 weeks (Weeks 34, 40, 46, 52)

Long Term Treatment: 4 vaccinations at intervals of 3 months, for example followed
by
4 vaccinations at intervals of 6 months
For both of the above treatment regimes additional vaccinations may be given after
treatment, as required.

In order to screen potential participants in the above clinical trial we received
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biopsies of the tumor prior to any immunization. RNA was extracted from the biopsy for
the MAGE-A3 quantitative PCR and this RNA was also use for gene expression
profiling by microarrays. The goal was to identify in pre-vaccination biopsies a set of
genes associated with the clinical response and to develop a mathematical model that
would predict patient clinical outcome, so that patients likely to benefit from this antigen-
specific cancer immunotherapeutic are properly identified and selected. Gene profiling
analysis has been performed only on biopsies from patients who signed the informed

consent for microarray analysis.

1. Materials and Methods

1.1. Tumor specimens and RNA purification
65 tumor biopsies taken previous to vaccination from 65 patients were used from
the Mage008 Mage-3 melanoma clinical trial. These were fresh frozen preserved in the
RNA stabilizing solution RNAlater.

Total RNA was purified using the Tripure method (Roche Cat. No. 1 667 165). The
provided protocol was followed subsequently by the use of an RNeasy Mini kit - clean-
up protocol with DNAse treatment (Qiagen Cat. No. 74106). RNA from the samples
whose melanin content was high (determined by visual inspection) was further treated
using CsCl centrifugation.

Quantification of RNA was initially completed using optical density at 260nm and
Quant-IT RiboGreen RNA assay kit (Invitrogen - Molecular probes R11490).

1.2.RNA labeling and amplification for microarray analysis
Due to the small biopsy size received during the clinical study, an amplification
method was used in conjunction with the labeling of the RNA for microarray analysis :
the Nugen 3’ ovation biotin kit (Labelling of 50 ng of RNA - Ovation biotin system Cat;
2300-12, 2300-60). A starting input of 50ng of total RNA was used.

1.3. Microarray chips, hybridizations and scanning
The Affymetrix HG-U133.Plus 2.0 gene chips were hybridized, washed and
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scanned according to the standard Affymetrix protocols.

1.1.1 Definition of patients used for gene signature analysis

A binary classification approach was employed to assign patients to gene
signature (GS) positive (GS+) or to GS negative (GS-) groups. The training set
consisted of 56 evaluable patients who gave informed consent for gene signature
analysis with good quality microarray data and with at least 6 vaccinations.

For this gene signature analysis, Responders (R) were defined as patients
presenting objective signs of clinical activity and these included; objective response
(Complete Response (CR), Partial Response (PR), stable disease (SD), Mixed
Response (MR). Non-Responders (NR) were defined as Progressive Disease (PD).
Only evaluable patients with at least 6 vaccinations were used for gene profile analysis

since this is approximately when immune response was detected.

Responders (R) for gene profile analysis are the patients presenting signs of
biological activity and these include: complete and partial responders (CR, PR), stable
disease (SD), progressive disease (PD) with Mixed Response 1 (MxR1) and PD MxR2
with disappearance of at least one target lesion.

Non-Responders (NR): PD No MxR, PD MxR2 that did not show disappearance
of at least one target lesion and Progressive Disease No MxR

The training set distribution in the two arms of this clinical study (comparing two
immunological adjuvants) consisted of 22 R (14 in AS15 arm and 8 in AS02B arm) and
34 NR (13 AS15, 21 AS02B).

Sample normalization

After amplification and labelling of the RNA, hybridization to the HG-U133 plus2
Affymetrix GeneChip was performed. The CEL files obtained after scanning were
normalized using a modified version of the GCRMA algorithm (Wu, 2004) in gcrma
package from Bioconductor using all patients with good quality microarray data (based
on scaling factor and gcrma normalization). This algorithm was adapted to store the pre-

processing parameters obtained with this set of arrays. The parameters are of two
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types: the average empirical distribution necessary for quantile normalization, and the
probe-specific effects to perform probeset (PS) summarization. These parameters were
obtained from 65 samples and applied to the 56 samples in the training set to obtain

summarized values for each probeset.

1.4. Absent/Present and Non-specific filtering

Affymetrix probe sets (PS) called Absent in all 65 samples used for normalization
were removed using an R implementation of the PANP program (1.8.0 software
version). This reduces the dataset from 54,613 to about 28,100 PS.

The interquartile range (IQR) filtered probe sets (PS) of normalized hybridization
samples are filtered independently of the outcome associated to each sample. The
objective of this non-specific filtering is to get rid of genes showing roughly constant
expression across samples as they tend to provide little discrimination power
(Heidebreck et al., 2004).

An interquantile filter which only retains PS with interquartile range equal or
higher than 1.7 in the expression matrix of the training set (56 samples) was
implemented. This step reduced the PS size from 28,100 down to about 5045.

Feature normalization

The summarized and filtered PS were subsequently normalized with a Z-score
calculation. The Z-score for each individual patient expression PS value is calculated as
follows: a PS-specific mean is subtracted from the PS value, and this mean-centered
expression value is then weighted by a PS-specific standard deviation. The PS-specific
means and standard deviations involved in the Z-score calculation are those calculated

from the training set.

Feature selection

The selection of relevant PS to be used as features in the classification of the
clinical outcome patient data consists in a signal to noise score is obtained using the

normalized and z-scored expression matrix for the 56 samples in training set:
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Xz =Mean of Responders
X\ =Mean or Non - Responders
sdy =Standard deviation Responders

sdyz =Standard deviation Non - Responders

The 100 PS with highest absolute signal to noise score were selected as classifier
features (Table 1). This number was estimated as appropriate since it is a feasible
number of genes to measure with another technology (i.e. Q-RT-PCR).

The above methodology of gene selection was tested by crossvalidation as

described in the next section.

Leave one out crossvalidation (LOOCV) of classification method

In order to obtain an estimation of the performance of the methodology and
choose an appropriate cutoff for the classifier; a classification scheme was developed
and tested using crossvalidation by leave-one-out with re-calculation of reporter list at
each cross-validation loop

First, a non-specific filter was applied that discarded probesets (PS) whose
interquantile range (IQR) was less than 1.7 (~5000 PS remaining in each
crossvalidation). Subsequently, the Z-score normalization was performed within each
training set and applied to the test sample. Genes were ranked using signal-to-noise
(s2n) as described by Golub et al. (Golub, 1999), and the best 100 PS (absolute s2n
score) were selected as classifier features.

A classification algorithm based on supervised principal component - discriminant
analysis (SPCA) was built using the selected PS (Bair and Tibshirani, PLOS Biol 2004
and Tibshirani et al., PNAS 2002). The classifier is based on singular value
decomposition of the expression matrix of the training set with only the PS selected as
classifier features. The mean and standard deviation of each group (R and NR) of the
training set in the first principal component (PC4) are calculated. For classifying a test

sample, its z-scored expression values are projected in the PC, defined by the train set
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and the distances in PC, to the mean of each group are used to calculate a probability
that a sample belong to the Responder or Non-Responder group. The classifier
outcome is thus an index which is the probability of a sample being Responder (GS+),
ranging from 0O to 1.

Figure 1/21 shows the scheme for the LOOCV.

Figure 2/21 shows the results of the LOOCV selecting the best 100 PS for
classification in each loop.

Sensitivity (Se) and specificity (Sp) were used as performance indicators. Se is
defined as the proportion of true positives (TP) among samples predicted as
Responders, and Sp is defined as the proportion of true negatives (TN) among patients
predicted as Non-Responders.

It can be seen from the graph of Figure 2/21 that any value between 0.41 and
0.47 would have the same sensitivity and specificity. It was decided to take a cut off of
0.43. This cutoff would classify 32/56 samples as Responder (R) and sensitivity would
be 17/22 (0.77) with specificity of 19/34 (0.56). Notably, the sensitivity and specificity
only in the AS15 arm are higher; 0.79 and 0.69 respectively. Importantly, all objective
responders (CR and PR) are correctly classified.

The stability of selected features in each of the 56 classifiers built by LOOCV was
compared with features that were selected using all samples.

TABLE 1A. 100 PS SELECTED USING ALL SAMPLES AND THE TIMES SELECTED

IN LOOCV
Affy ID Gene symbol Gene symbol times

according to according to selected
R2.9 Affymetrix annotation in

annotation LOOCV
1.1 1554240 a at ITGAL ITGAL 56
1.2 1555852 at PSMB9 NA 56
1.3 1562031 at JAK2 JAK2 56
1.4 201474 s at ITGA3 ITGA3 56
1.5 202659 at PSMB10 PSMB10 56
1.6 203915 at CXCL9 CXCL9 56
1.7 204070 at RARRES3 RARRES3 56
1.8 204116 at IL2RG IL2RG 56
1.9 204533 at CXCL10 CXCL10 56
1.1 205758 at CD8A CD8A 56
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For thisamatysrs; ptat—of SO
used for m croarray gnal ysi s ap n | onal I ch oarra
: cor. §88§r lﬂ{}tx\’h lee'@té:cf y

hybri dj zati on was not of good qua . Tlab & %ga : her s
for 22| genes| plus reference dgenes l?s dto Y'HeH&QaBQQ 4 a g n
mel anofs c::nrn! es 22 genes | n 11OtH Ivugur ad h\l PCR Cene cynrh A Te
Taqman A3y oo 205890msuatne | (c-C B f) 1 nangAB§R1 /' UBD 56

1. 12 207651 at GPR171 GPR171 56

1.13 207795 s _at KLRD1 KLRD1 56

1.14 208729 x_at HLA-B HLA-B 56

1.15 208885 at LCP1 LCP1 56

1.16 208894 at HLA-DRA HLA-DRA 56

1.17 209606 at CYTIP CYTIP 56

1.18 210915 x at IL23A TRBCA1 56

1.19 210972 _x_at TRA@ /// TRAC /I 56

TRA@ TRAJ17 /Il TRAV20

1.20 210982 s at HLA-DRA HLA-DRA 56

1.21 211144 x at TARP TARP //| TRGC2 56

1.22 211339 s at ITK ITK 56

1.23 211796 s at IL23A TRBC1 /// TRBC2 56

1.24 211911 x at HLA-B HLA-B 56

1.25 212671 s at HLA-DQA1 HLA-DQA1 /// HLA-DQA2 56

1.26 213793 s at HOMER1 HOMER1 56

1.27 215806 x at TRGC?2 TARP //| TRGC2 56

1.28 216920 s at TARP TARP //| TRGC2 56

1.29 217436 _x_at HLA-A //l HLA-A29.1 /// 56

HLA-B /// HLA-G //l HLA-
HLA-A H /// HLA-J

1.30 217478 s at HLA-DMA HLA-DMA 56

1.31 221875 x_ at HLA-F HLA-F 56

1.32 222838 at SLAMF7 SLAMF7 56

1.33 223575 at KIAA1549 KIAA1549 56

1.34 225996 at LONRF?2 LONRF?2 56

1.35 228362 s at FAM26F FAM26F 56

1.36 228532 at C1orf162 C1orf162 56

1.37 229391 s at FAM26F FAM26F 56

1.38 229625 at GBP5 GBP5 56

1.39 232375 at STAT1* NA 56

1.40 232481 s at SLITRK6 SLITRKG 56

1.41 235175 at GBP4 GBP4 56

1.42 235276 at EPSTI1 EPSTI1 56

1.43 244393 x_at AKR1C2* NA 56

1.44 AFFX- 56

HUMISGF3A/M9793
5 MB_at STAT1 STAT1
1.45 1552613 s at CDC42SE2 CDC42SE2 55
1.46 204556 s at DZIP1 DZIP1 55
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Hs00174575 m JAK2 Janus kinase 2 (a protein tyrosine kinase) Hs01078136 m
| RF1 interferon regulatory factor 1 Hs00971960m _ CXCL9 chenokine (C X-C
motif) |iwendii®s®e0171065mM I L2RG interl eukin 2 receprorEr2@anv®s{ severe
conbi ned i munodefi ci ency) Hs00173950m _ CXCL10 chenokine (C X-C notif)
ligand 10 Hs00171042 m SLC26A2 solute carrier famly 26 (sulfate
transporter), nenber 2 Hs00164423 nml CD86 CD86 nol ecul e Hs01567025 mil

Affy ID Gene symbol Gene symbol times
according to according to selected
R2.9 Affymetrix annotation in
annotation LOOCV
1.47 204897 at PTGER4 PTGER4 55
1.48 206082 at HCP5 HCP5 55
1.49 211149 at Uty LOC100130224 /I UTY 55
1.50 214470 at KLRB1 KLRB1 55
1.51 229543 at FAM26F FAM26F 55
1.52 231229 at HILS1 HILS1 55
1.53 232234 at C200rf24 SLA2 55
1.54 232311 at B2M B2M 55
1.55 236328 at ZNF285A ZNF285A 55
1.56 237515 at TMEM56 TMEM56 55
1.57 202531 at IRF1 IRF1 54
1.58 209813 x at TRGV9 TARP 54
1.59 238524 at NA NA 54
1.60 205097 at SLC26A2 SLC26A2 53
1.61 209774 x at CXCL2 CXCL2 53
1.62 210439 at ICOS ICOS 53
1.63 213193 x at IL23A TRBC1 53
1.64 1555759 a at CCL5 CCL5 52
1.65 1562051 at LOC284757 LOC284757 52
1.66 205685 at CD86 CD86 50
1.67 210606 x at KLRD1 KLRD1 50
1.68 211902 x at TRA@ TRA@ 50
1.69 1552497 a at SLAMF6 SLAMF6 48
1.70 204529 s at TOX TOX 48
1.71 206666 at GZMK GZMK 48
1.72 1552612 at CDC42SE2 CDC42SE2 47
1.73 1563473 at PPP1R16B* NA 45
1.74 219551 at EAF2 EAF2 45
1.75 228492 at LOC100130216 /// 44
USPOY USPOY

1.76 229390 at FAM26F FAM26F 43
1.77 228316 at FLJ31438* C20rf63 42
1.78 228400 at SHROOM3 SHROOM3 42
1.79 202643 s at TNFAIP3 TNFAIP3 41
1.80 204806 x at HLA-F HLA-F 41
1.81 213539 at CD3D CD3D 41
1.82 226084 at MAP1B MAP1B 41
1.83 205499 at SRPX2 SRPX2 40
1.84 223593 at AADAT AADAT 40
1.85 244061 at ARHGAP15* NA 40
1.86 222962 s at MCM10 MCM10 39
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CDBA CD8a nol ecul e Hs00233520_nil UBD ubi quitin D Hs00197374 nl WO

2011/ 033095PCT/ EP2010/ 063751 22 genes in 100PS neasured by PCR CGene synbol
Gene NanmewoOagmmssssay GZMK granzynme K (granzyne 3; tryprage201b)pedisD0157878
m GPR171 G protein-coupled receptor 171 Hs00664328s1 _ PSCDBP (synonym
CYTI P) pleckstrin honol ogy, Sec7 and coil ed-coil domains, binding protein
Hs00188734 m CXCL2 chenokine (C-X-C notif) ligand 2 Hs00236966 ml | COS

i nduci bl e 1-cell co- stinulator

Affy ID Gene symbol Gene symbol times

according to according to selected
R2.9 Affymetrix annotation in

annotation LOOCV
1.87 1553132 a at TC2N TC2N 38
1.88 200615 s at AP2B1 AP2B1 38
1.89 234907 x_at GOLGA7* NA 38
1.90 207536 _s_at TNFRSF9 TNFRSF9 36
1.91 239012 at RNF144B RNF144B 34
1.92 209671 x at TRA@ TRA@ /// TRAC 32
1.93 238587 at UBASH3B UBASH3B 31
1.94 209770 at BTN3A1 BTN3A1 27
1.95 204224 s _at GCH1 GCH1 25
1.96 221081 s at DENND2D DENND2D 25
1.97 229152 at C4orf7 C4orf7 24
1.98 202644 s at TNFAIP3 TNFAIP3 19
1.99 238581 at GBP5 GBP5 17
1.100 231577 s at GBP1 GBP1 15

* Annotation from R2.6 that became NA in R2.9

Figure 3/21 shows the number of times that a PS was within the 100 top s2n in each
LOOCV. The PS selected also using all samples are indicated in black. 68 of the 100
PS selected using all samples were also selected in at least 50 of the LOOCVs, the list
of 100 PS selected using all samples would be the classifier features to be used in
predicting the response of independent patients (Table 1).

Impact of gene signature on overall survival (OS)

In Cox regression, hazard represent the probability that the event (death, disease
progression) occurs during a period of time. A baseline hazard is assumed to be shared
by all samples and covariates that are explanatory variables that have an effect on the
hazard are added to the model. Hazard ratio quantifies the effect a covariate has on
hazard. It reflects the relative risk of a variable.

For example, a treatment with a hazard ratio of 0.4 as in Table 2 below means
that a gene signature positive patient has a 60% reduced risk of death per period of
time compared to gene signature negative patients. Note that 0.4 is the mean of the

expected HR and the 95% confidence intervals are also estimated in the model.

116



Hs99999163 nml TRBC1 T cell receptor beta constant 2 Hs00411919m _ TRA@
TRAJ17; TRDV2; TRAC, TR AV20 T cell receptor al pha |locus Hs00948942 nml TARP;
TRGC2 TCRvgammm3adsser nate readi ng franme protein; T cell pceaepdionezyanmra
constant 2 Hs00827007 nl | TK 1L2-i nduci bl e 1-cell kinase Hs00950634 nil
Cl4orf7 chronosone 4 open reading franme 7 Hs00395131 nil CD3D CD3d nol ecul e,
delta (CD3-TCR conpl ex) Hs00174158 ml HLA-DMA maj or histoconpatibility
Hs00185435_ml

Figure 4/21 shows the Kaplan-Meier curves (KM) for OS by adjuvant with all
patients in the Phase Il melanoma trial; Hazard Ratio (HR): 0.55 (95%CI [0.28; 1.06]).
The estimated hazard ratio when using only the 56 patients in training set is 0.41 (95%
Cl [0.191; 0.88]). To estimate the impact of the GS on the overall survival (OS), the
classification obtained by LOOCV with a cutoff of 0.43 was used (section 1.4); the graph
in Figure 5/21 shows the KM for OS by GS.

Fitting a multivariate Cox-model with adjuvant and GS as covariates yields the
following HR for GS:

HR lower upper
0.95 0.95
| GS+vs GS- | 0.4 0.197 |0.813

The estimated median survival times by GS are:

median lower | upper
survival 0.95 0.95
(months)
GS- 16.2 9.4 Inf
GS+ 28 20.5 Inf

The Overall Survival Kaplan-Meier curves by adjuvant and gene signature based on

LOOCYV classification are shown in Figure 6/21 and the HR is as follows.

HR lower | upper

0.95 0.95

AS15 GS+ vs [ 0.268 | 0.080 | 0.896
GS-

AS02B GS+ vs [ 0.433 | 0.165 | 1.140
GS-

As discussed above, a classifier based on a given gene expression profile to
predict clinical response to MAGE-A3 ASCI has been developed and crossvalidated in
the Phase Il melanoma trial (GSK 249553/008). The classifier performance was
estimated using LOOCV obtaining a sensitivity of 0.77 and specificity of 0.56. The
specificity in the AS15 arm only is 0.79 and sensitivity 0.69. This classification resulted

in a significant reduction in the hazard ratio for overall survival in the GS+ population,
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WO 2011/ 033095PCT/ EP2010/ 063751 22 genes in 100PS neasured by PCR Cene
synbol Gene Nane Tagman Assay conplex, class Il, DM al pha PG&K1
Housekeepi0Qogar3sookis 99999906 nil GUSB Housekeepi ng gene kFe989999083781 HNRNPC
Housekeepi ng gene Hs01028910 gl El FA&R Housekeepi ng gene Hs01034743 g 1
H3F3A Housekeepi ng gene Hs02598545 g1 cDNA synthesis from 500ng (0D260
measurenent) of total RNA was perforned in a 20 pl m xture containing |Xx
first strand buffer, 0.5 nmM of each dNTP, 10 mM of dithiothreitol, 20 U of

r RNase Dresa t 50ng of Random hexanmers and 200 U of
M M.V r\/&éﬂ&&@f@?ﬂ@é@éﬂ tacs:glﬁ(th%@\‘%é%)'laéc'nol ogi es cat. 28025- 013 ) for 1h30

at 42C . cDWAectabildymdolisaifet tealle sefepatibntvesadls&iidalwatedanded was faubdtal
vol une of cont ai ni buffer C12 A M dUTP,. 0. 625 U
of AmpoB At e BNAEDI RTEEL s BenTeetunes Biipoyst sk SRSt ki
Low Delﬂ@bﬁr)ﬂcﬁd?ﬁdlac@%f@fﬁ@'ml‘iﬂ\msgﬂ bLﬂlt)@rPS tb?@lﬁﬁml@gl_hwas palisatFan thew
Density Array was run on osyste 900HT he anplification
profi | &aj@rg sefcJaple @flszelﬁya,ntatp tB@é\SCﬂ rayde ef 6$t'0103'ﬁi>¢1'té3t0n§34n35@e%ﬁﬁjth40
cycle SDS
y sttﬂgg%g t?z%t%reggr%@%@ alsﬁéaﬂ@tturﬁat r Aficro Eﬁ t ént h%n‘?f&ﬁte%i?ﬂa@%‘veg

2.2 so val ues were obtai ne aut el 1 ne and
0. 15 agpredeneehol inmaheeeffactary eeltanén dive tomos safatdsgandem patiers®CRbIiCiA show

e Ge Rl ERAR S Tehdfiadlre A TPecl Bane detressiay rduba SRy b Healenr ™
22 geneselameadredbdiyd Gdb@nbis @uld\btelyégtegﬁt@waéwbnfpe@éeﬂc@ drefblencd af i on) .
First, the Z-score normalization was d within each traini n% set and

appl i ed ¢ BFRPGteY tanssiats fartin, ?9%9036-1'}‘?@ E1e268¢¢ | U Y MPROGYED N ttHMCEppl i ed
to m ClcBtelafy wif @%1&&%§985P&T 4 '%.PL%Q.&%P@%(7?l%er%kuﬁega(%}zggﬁ%y@ebgﬂm?d

princi pal conponent - discrimnant analysis t and applied
to eaclﬁZQLf5 t%Cb%nﬁP(&méfhhremput af these $iv@eneBdlGCLNCHCLIhCKEL,10PRGS Bi ol

2004 a i an i - rom
m croarr aye,nt@g r{5’4 @hstegersghl@%ég?\f% 8'303%63@%%,% e{s?%on?cﬂﬁd\%fb;‘;‘e Iﬁéﬁeg@%t?él?/ 20)
with spethd netspbwdéra%tl(eﬂnﬂi ¥has hédrepostulated theat dawnrd@]ﬁlmrasﬁl-mas nigeddes
performance 92% sensitivity and 57% speci fi cut -of f of
=47  c AT Qi 4HEQ SETPEHITALS 2 TTPEUSipotvaf rHinge: FuaaRch A aur,
sensi tigppby is 85% (17/20) and specificity is 59% (20/34).
The top biological functions from Ingenuity Pathway Analysis confirmed the
enrichment of immune related genes in the 100 PS signature (p-value is the range

obtained for sub-functions):

Biological Function p-value number of
genes
Antigen Presentation 5.53E-14 - 5.06E-03 27
Cell-To-Cell Signaling and Interaction 5.40E-13 - 7.60E-03 28
Cellular Development 1.58E-11 - 6.75E-03 27
Cell Death 1.18E-09 - 5.80E-03 28
Cellular Movement 3.56E-08 - 7.60E-03 19
Cell-mediated Immune Response 5.53E-14 - 7.60E-03 32
Humoral Immune Response 5.53E-14 - 7.60E-03 29

Hematological System Development 4.44E-13-7.60E-03 32
and Function

Tissue Morphology 4.44E-13 -7.60E-03 23
Immune Cell Trafficking 6.77E-13 - 7.60E-03 23
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52 sanples tested on PCR were in the mcroarray nodel. W conpared the
classification of correspondi ng sanples on LOO SPCA-DA mcroarray with
100PS (wiwb 2heamsie sel ection) and LOO SPCA- DA PCR wi t hpe2/rpenedei7éi t hout
feature selection), both with cut-off of probability at 0.43. The
concordance of sanple classification between the | eave one out nodel is 49
out of 52 sanples having the sanme | abel in both classification

(m scl assified being borderline sanples). Figure 8/ 21 shows the classifier

i ndexes n%jt @&ﬁﬁgl C&Q@& @?%Pgﬁewﬁ%ag genes (W thout feature

selectio assitication a new sanpl'e using the paraneters derived
fromthe training set For prediction of a new patient clinical
out cone basdbectephdespriker learprieguirionml eetinidaboutdemezpregicion haver heen

classifi 0 ant l ysis

(DA) dgvcr?tgl oﬁsrul Cr'?og ap%fB éeg)%([ﬁﬁ%ag] g%f E@rﬂ%ﬂg Vt%%oﬁpéd?ﬁﬁgghlo? % g'v%go)zl)

zca; shmﬁatuemte\twousdmmefssmtm@rmnhgatimsr ay tb?s[ﬁijlgﬂt @_a‘fynﬁetﬁx gz:fnfeemrrula@ Bre g
ce the patient raw data has been normali using the re ce genes an

"ogt r ARGBRAAI trd ARPL 410 BEnE APTTEA ZENBTe SEANRY 158 N Y <SS 1

subj ectopstice QeH@Céx?J‘ré’s&ldd“vﬁlLk%' P Sthe! SaticHt thhasl erCébﬂn‘BHraftﬁé"eBF)bénﬁﬁ

prediction of "the clinical outcome for the patient. The expression natrix

is z- s@@rr@@tlmﬁm@dmrihanuawww@t ddai@vir@m @ﬂmqrsdwefrpr@mofua@ seheinme nyass et

(Tabl e 1000 2044/ BF300SECTLTR0NY A0TL e THEn 2039180, RVIBA8 i,

expression the p
pr oj ectDedailsreghedifg thed trpmmgciepiadndcmmpﬂamﬁrm@?ﬁﬁtbonsmmmbemf desiibby |m thkee
training set usi ngaa li.n ? conb# nat i the classifier features (the

coef f | ETRGRANG $7ClRE RN {y{ihes sle %'d?ﬁ?%go(ﬁpwwigrﬁar?g??@gr conbi nati on was

obt ai ned gy Si n ul ar vaI ue deconposition of the training set and they are
provi déd! ﬁmPéFb @mglizatignp) e 6: Mean, Standard deviations (Sd) and PCL
coefficients for 22 genes classifier features Gene Mean Sd PCl coefficient

Chorf 7 -1. 39Re satdiste rdrh@RAatiohL also0krifwn Bs GHé- g@ce%wg isAdstried oL@ etdtidp4
-0.1636 | RF1 -0.430 0.500 -0. 2345 CXCL9 -0.276 O, 923
with the CEL file for each sample and will take care of the following aspects:

1. Correct for background raw Affymetrix oligonucleotide probe intensities;

2. Normalize the background corrected probe intensities using a quantile normalization

procedure.

3. Convert the probe intensities into a single probe set intensity following a probes-to-
PS mapping defined in a Chip Definition File (CDF). The CDF file is specific for the
genechip array (hgu133plus2) used and provided by Affymetrix. This last step is

called summarization

The goal of this step is to fit the distribution of the probe set (PS) intensities of the
unknown patient data towards the PS intensity distributions of the training set. This is
done using the GCRMA algorithm (Wu, 2004). This algorithm was adapted to account
for pre-processing parameters that are defined on a reference microarray data set. The
parameters are of two types: the average empirical distribution necessary for quantile
normalization, and the probe-specific effects to perform PS summarization.

The reference GCRMA parameters were built with 65 samples from the phase |l
melanoma trial study and these are applied to a new patient sample using a code based
on the refplus R package.
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-0.2349 | L2RG -0.657 0.721 -0.2444 CXCL10 -0.830 0.896 -0.2181 SLC26A2
-0.745 0.307 0.0660 CD86 -1.504 0.461 -0.2272 CD8BA -1.342 0.879 -0.1881 uBD
-0.570 0.Wé20r132R85 GZMK -1.470 0.734 -0.2414 GPR171 - pCco8P20068851 0. 2180
PSCDBP

The Appendix 1 code chunk is a modification of the code contained in the
RefPlus R package (Harbron et al., 2007), available in Bioconductor. The RefPlus code
is modified to perform a GCRMA normalization of a given sample hybridization, taking
into account normalization parameters calculated from a reference data set. The
reference dataset is the data set described in the previous sections (65 patients).
RefPlus is initially designed for reference data set normalization, but uses the RMA
algorithm rather than the GCRMA. The only difference between RMA and GCRMA lies
in the background correction step. RefPlus was enabled to perform GCRMA
background correction by replacing the bg.correct.rma R function embedded in the
rmaplus R function by the bg.adjust.gcrma R function. The RefPlus code modification
was done in October 2007 and is available from GlaxoSmithKline. To normalize a
sample with GCRMA-enabled, modified RefPlus code of Appendix 1, one would have to
call the GCRMA background correction enabled-rmaplus function, with, as parameters,
besides the data to normalize (of class AffyBatch), the reference quantiles (r.q option)
and probe effect (p.e option) that are calculated on the reference data set. The
reference quantiles and probe effects are contained in the rq.txt and pe.txt files,
available from GSKand submitted to the USPTO on Compact Disc as referenced above.

To normalize a sample with GCRMA-enabled, modified RefPlus code of
Appendix 1 (Figure 5), one would have to call the GCRMA background correction
enabled-rmaplus function, with, as parameters, besides the data to normalize (of class
AffyBatch), the reference quantiles (r.q option) and probe effect (p.e option) that are
calculated on the reference data set. The reference quantiles and probe effects are
contained in the rq.txt and pe.txt files, available from the Head of Corporate Intellectual
Property at GSK, named VR63933P_rq.txt and VR63933P_pe.txt, respectively. These
files have also been submitted to the USPTO on a Compact Disc in respect of the US
priority application Serial No. 61/278387 filed 6 Oct 2009 and may be obtained by
ordering the file history of U.S. Serial No. 61/278387 from the USPTO at such time as it
is available.

In the meantime, these files are also available as zip files at

hitps://sites.google. com/site/nviB3933/vr83833r files, (note that there is a “ 7 between

the letter “r" and the word “files” in the https address). The files on the website are
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-1.335 0.647 -0.2212 CXCL2 -2.163 0.633 -0.1437 ICOS -1.714 0.697 -0.2029
TRBC1 -2.714 1.313 -0.2026 TRA@ TRAJ17; TRDV2; TRAC, TRAV20 -0. 762 0. 666

- 0. 2464 ™MBBpTRGENs- 2. 405 0.877 -0.1904 |1 TK -1.862 0. 89@cTkpr2di6863368D
-1.478 0.806 -0.2452 HLA-DVA -0.380 0.470

named VR63933P_rq.zip and VR63933P pe.zip, respectively. To obtain copies of
these two files, navigate to the address provided in this paragraph and select the
hypertext “Download” for each file. Choose the “Save” option at the prompt and save to
a desired location. Open the files as one would normally open a zip file and save them
as ASCII (.txt) files at a desired location. Then follow the instructions in the first two
paragraphs of the present application.

The summarized probe sets (PS) are subsequently normalized with a Z-score
calculation; this is applied to the PS selected as classifier features. The goal of this
second normalization step is to make identical the genes which share a similar
expression pattern throughout the data but have different absolute expression value
ranges.

The Z-score for each individual patient expression PS value is calculated as
follows: a PS-specific mean is subtracted from the PS value, and this mean-centered
expression value is then weighted by a PS-specific standard deviation. The PS-specific
means and standard deviations involved in the Z-score calculation are those calculated
from the training set (Table 4).

Once the patient raw data has been normalized with the training set parameters,
they can be subjected to a decision rule (classifier or classification scheme) for

prediction of the clinical outcome for the patient.

4.2 Algorithm for classification of a new samples

For prediction of the patient clinical outcome based on the normalized patient PS,

a supervised principal component (SPCA) - discriminant analysis (DA) decision rule is

applied (adapted from Bair, 2004; Tibshirani, 2002). The prediction process invoking
the SPCA-DA works as follows:

e The probe sets used for classification are only the classifier features (100 PS)

and were identified during model development based on the training set (Table 1)

e The normalized expression profile (classifier features) of the patient to classify is

projected in the first principal component (PC1) space defined by the training set

using a linear combination of the classifier features (the coefficients for each
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-0.2284 The standardi zed di stance of the test sanple in PClL to the nean
of the Responder and non responder group is obtained using the follow ng
equat i on:woRGi7o38@8 PCl K1 d, K - i=test sanple K= Respongen/mpR)10063751

Non- Responder (NR) mean_PClK= PCl nean of R or NR group in training set
sd_PCii<= PC standard deviation of Ror NR group in training set The nean
and sd of each group in the training set (rounded to three significant di
its) are: nmean_PC R -2.055 sd PC R 2.920 nmean_PCINR 1.210 sd_PC NR 3.951
The i ndex ( bi,l i ME [k

obt ai ned W|t Q% E %yhn%r% H@Lrﬁaélpg \Al?%' 5?%5& ﬁ%ﬁlﬁggfaég\ﬁagu@sﬁgﬁﬁﬁoélﬁon
positive (Reﬁtlrmmanmg)set iandﬂmymelmogjded{treTablbaﬂ{) 0.47 Applying this

classifier the trajnin uces Fi gure 9/ whi ch shows that the
52" genes tar el Seorpdiaade staide BEaRg Rt SaRUE: Bt 5 lof dhesmen) sbfhend
speci fi ci tYR‘éfs Ot e(n%%é’rﬁ)espﬁﬁder%r@@ﬂﬂ@@étﬁ@fe@ th@ibﬂ?&/ﬁﬁg léh@ﬂ!l&i' on code
### Script for cI assification of gp@ Sap! epcf esh netatasic nel anoma
TLDA2 22 genes ### based on Magép I\/EI 4pat ent . R ### needs

MB. trai n. paranet ers. 22genes. TLDA2. RDat'a" « al ni ng set paraneters)

i brary(genefilter) #### |oad testset to classify (log-scaled nornmalized
PCR dat a) IoEdiSttsamp@t RDat a") ### Expressi onSet containing sanples to

cIaSS|fy ### Load tr M
| oad( " MB. tr &t ‘&639%%{ Zhggrz'g Ao TERoNR L a") VR63933P1 133

mean_PCqx= PC4 mean of R or NR group in training set

sd_PCi«= PC, standard deviation of R or NR group in training set

e The mean and sd of each group in the training set (rounded to three significant

digits) are:
mean_PCir -4.622
sd_PCir 5.727
mean_PCinr 2.991
sd_PCinr 7.051

e The index (probability of sample being Responder) for each sample is obtained
with:

e A sample is classified as gene signature positive (Responder,R) if its Pris greater
than 0.43

Applying this classifier to the training set for the purpose of exemplifying the method,

produces Figure 7/21.

Algorithm for predicting a new sample
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PS<-MB.train.paranmeters[[1]] M.train.nmeans<-M.train.paraneters[[2]]
MB.train.sd<-MB.train.paraneters[[3]] M.train. U<-M.train.paraneters[[4]]
MB. t r ai nRCbkariRssedsB. t rai n. paranet ers[[ 5] ] PCT/EP2010/063751
MB. trai nPClsdRs<- MB. trai n. paraneters[[6]]
MB. tr ai nPClbar NRs<- MB. trai n. paraneters[[7]]
MB. trai nPClsdNRs<- MB. trai n. paraneters[ [ 8]] #######HAHHAHH#HHAHH##HAR Use
SPCA on test set - ###HAHHHHBHBHBHHHHBHFHSE t est set <-testset[PS, ]
test<-(exprs(testset)-M.train.nmeans)/MB.train.sd PCtest<-t(test) %%
MB. traijn,, fegéégﬁgfifgéﬁﬁt[’l] di stanceR<-c() distanceNR<-c() probR<-c()

c

pr obNR<- C rass<-c() for (i in 1:ncol(test)) f

di st an <-abs(PCtest[i, 1] -M.trai nPClbarRs)/M.trai nPCls

i ot andNRE ARG CROL B8t [ 1017 Lhs £ Pt o B NG T P A RPCH SoikiRs

di stanceR<- ¢(di st anceR di stapncesR) di st.anceNR<-c(di stanceNR di st ancesNR)

D obRo LCER S LEANCARRI 3] ) Bl (o L BRI DY Fox S AP <t AR ERNF D) )

pr obNREE2ERPEYdi st ancesNR/ 2) / (exp( - di st ancesR/ 2) +exp(- di stancesNR/ 2)) WO
2011/ 033095PCT/ EP2010/ 063751 pr obR<-c( pr obR, pr obRs)

pr obNR<- c( pr obNR, probNRs) 1 cut of f =0. 47

clust<-ifelse(as.vector% robR) >cut of f, R NR) ######HHHABHHHARHHHAR HHH

(modi f fepkspéxt drfpe at gm@%ﬁt oVhaEIP IMgety batch number)

wite.tabl e(cbind(pData(testset), probR),file="testset batch xx TLD A2
22genes classification.txt",sep="\t") Were Testset.RData is a matrix with
22 rows fgoAtaidnitngit heg nee mabd zaed: oy soled RERddtta for the 22 genes
MB.train.paraneters is an object of class list containing : |I. a character

| i st oflckhkig"R2.geaennpaesn@telds VELRitar" )of 22 nean val ues for each gene in
the train set 3. a vector of 22 sd values for each gene in the train set 4.
a matripg<ef822 raonspandn@e €91 s containing the U matrix of the svd
deconposition of the train matrix 5. the PCL nean val ue of the responder
group ivg theitr akAn6<-lier PGl sgh valdie qf [ he responder group in the train
7. the PCL nmean val ue of the non-responder group in the train 8 the PCl sd

val ue efg the;inonxrespopder, gr oLp,di e fynai n EXAMPLE 3 O assification of
NSCLC sanples with a subset of 23 genes assessed by PCR Background: NSCLC

Phase &&.%EE@&Q%Q—Mél@Lain.parameters[[4]]

M8.trainPClbarRs<-M8.train.parameters[[5]]
M8.trainPClsdRs<-M8.train.parameters|[[6]]
M8.trainPClbarNRs<-M8.train.parameters[[7]]
M8.trainPClsdNRs<-M8.train.parameters|[[8]]
FHEFFHEHFH A S A A A A A4 Use SPCA on test set -
FHEF AR

testset<-testset [PS, ]

test<- (exprs (testset)-M8.train.means) /M8.train.sd
PCtest<-t (test) %*% M8.train.U
PCltest<-PCtest [, 1]

distanceR<-c ()

distanceNR<-c ()
probR<-c ()
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This is a double blind placebo controlled proof-of-concept trial in MAGE-A3
positive, stage IB and Il NSCLC patients after conplete surgical resection
of the tuworo(1@BBBs5249553/ 004). The ASCI (Antigen- Speci Ppice/EBanod63751

| monot her apeutics) agent is WO 2011/ 033095PCT/ EP2010/ 063751 t he

reconmbi nant MAGE- A3 fusion protein in fusion with Protein-D and a
Hist-tail. It is conmbined with ASO2B i mmunol ogi cal adjuvant. ASO2B i s an
oil-in-water enulsion of @21 and MPL. QS21 is a purified, naturally
occurr%ggb§§pggkg mol ecul e fromthe South-Anerican tree Quillaja Saponaria
Nblinagp%@glg§%<_cgg-C)acetylated nonophosphoryl lipid A - detoxified
derivative 0 iptd A derived fromS. mnnesota LPS. This doubl e-blind,
randonk%gd%.pL%c§b8-§?§

5 éﬁg{}ﬁd{trial was designed to ﬁvakgate t he tiPF to
recurrenc Figureée : : Figure .1 sho Phase
S i R L A R e o R tas bt SN
resected, stage IB or Il NSCLC were enrolled over 2 years and randomy
oo gned o " BEHR, a< P KEr ot et MG Argetiing DORGES NS Er Cpr acBbor (91
ratio). A maxi num of 13 doses were admi nistered over a period of 27 nonths.
The mai%S&RACHETSCWASS PR FoF retP S8 nedi an fol | ow up period of 28
mont hs FFesRNFEYBET oA dat eC el dvextaeled%ed i n Novenber 2006. Thi s
trial provided the first evidence of activity for a cancer imunotherapy in
t hi s paticbRes<pepullatishandesRhe 4 iqre ofditshenegish/dnakysi(s, 67 patients had
shown dils¢asecsdBUEF &nce: 41 in the recMAGE-A3 + ASO2B ASCI arm (33.6% and
26 in the placebo arm (43.3% . A Cox regression analysis was used to
cal cul atrebiiRe <rekal +@és tapcostEent/ (axdi-seasenkEred/Lhterkpat (DFlI) while
t aki ng distteanaeedBWR) i he i ndividual tinme-to-event of each patient. The
results show a 27% rel ative reduction in risk of cancer recurrence after a
28- nontdromeei-anptebRoprdiprén t he group receiving the ASCI when conpared to
pl aceberphazard (pabbOrRFHpPeBrs)Cl = 0.44 - 1.2; p = 0.108, one-sided | ogrank

test) (Figure 11/21). Hazard rati os for Disease-Free Survival (DFS)
and Overall Survival (0OS) were 0.73 (Cl: 0.45- 1.16), and 0.66 (Cl = 0.36-
1.20), respectively. These results were further confirnmed at the tine

of final analysis (Decenber 2007 - median followup of 44 nonths): HR 0.75
for DF&u%%Efi 9436 - 1.23), 0.76 for DFS (Cl = 0.48 - 1.21) and 0.81 for OS
(a = -_i i / S t Kapl an- Mei er curve for

Di sease-l ré:é rt;tée%s ?Sf\é?cfﬁ'g%é%?%tﬁ ) ’Sgr‘rg%%% fromthis study were
used to determ ne use of the nelanoma signature as potential bionarkers
predictive of the ASCl-treatnment clinical response in this patient
popul ati on. WD 2011/ 033095PCT/ EP2010/ 063751 C assification of NSCLC sanpl es
wi th PCR dat a: A subset of 23 genes from 100PS (Table-1) was used to
build a LOO classifier with the sanples fromthe MAGE- A3 NSCLC clinical
trial (MAGEOO4; d axoSmithKline) Table 7. ABlI Tagman Assay nunbers for 23
genes used to build PCR based classifier in NSCLC sanples (reference genes
sane as nel anoma classifier in exanple 2) 23 genes in 100PS neasured by PCR
Gene synbol Gene Nanme Tagman Assay CCL5 chenpkine (C-C notif) ligand 5
Hs00174575 nl JAK2 Janus kinase 2 (a protein tyrosine kinase) Hs01078136_ni
| RF1 interferon regulatory factor 1 Hs00971960 mlL CXCL9 chenokine (C X-C
notif) ligand 9 Hs00171065 nil | L2RG i nterl euki n2recept or, gamma( severe

conbi ned i nrunodefi ci ency) Hs00173950 m 1 CXCL10
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chenokine (G X-C notif) ligand 10 Hs00171042 nil SLC26A2
solutecarrierfam|y26(sul fate transporter), nenber 2 Hs00164423 nil CD386
CD86 nol ewol2011881567025 m 1 CDSA CD8a nol ecul e Hs00233p2@/EPed10l0&Ds1

ubi quitin D Hs00197374 nml &ZMK granzyme K (granzyne 3; tryptase I1)
Hs00157878 nil GPR171 G protein-coupled receptor 171 Hs00664328 s1 PSCDBP
pl eckstrin honol ogy, Sec7 and coil ed-coil domains, binding protein
Hs00188734 ml CXCL2 chenokine (C-X-C notif) ligand 2 Hs00236966 ml | COS
induciggglé-cell co-stinmul ator Hs99999163 m1 WO

2011/0 % PCT/ EP2010/ 063751 23 genes in 100PS neasured by PCR

testset is a matrix with 100 rows containing the normalized microarray data for
the 100 PS

- MS8.train.parameters is an object of class list containing :
1. a character list of the 100 PS
a vector of 100 mean values for each PS in the train set

a vector of 100 sd values for each PS in the train set

A w0 DN

a matrix of 100 rows and 56 columns containing the U matrix of the svd
decomposition of the train matrix

o

the PC1 mean value of the responder group in the train
6. the PC1 sd value of the responder group in the train
7. the PC1 mean value of the non-responder group in the train

8. the PC1 sd value of the non-responder group in the train

Table 4: Mean, Standard Deviations (Sd) and PC4 Coefficients for the 100 PS
classifier features

Mean Sd PC1
213793 s at 6.638 | 1.437 0.0827
223593 at 4245 | 1.721 0.0698
225996 at 5.369 | 2.116 0.0625
204556 s at 3.515 1.49 0.0594
223575 at 5664 | 1.785 0.0556
205097 at 7.907 | 1.526 0.0553
231229 at 6.464 | 1.711 0.0504
1562051 at 3.576 | 1.847 0.0503
244393 x at 4702 | 1.444 0.0494
200615 s at 6.286 | 1.232 0.0407
228316 at 5.362 | 1.369 0.0402
201474 s at 4506 | 1.331 0.0376
222962 s at 5177 | 1.139 0.0372
236328 at 7.034 | 1.936 0.0339
232481 s at 3.731| 2.053 0.0328
228400 at 3.458 | 1.437 0.0279
211149 at 4.061 | 2.272 0.0266
228492 at 4538 | 2.983 0.0254
237515 at 5.513 1.86 0.0245
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Gene synbol

Gene Nane Taqman Assay TRBC1 T cell
Hs00411919 ml TRA@ TRAJ17; TR DV2; TRAC, TRAV2 0 T cell

receptor

beta constant 2
receptor al pha | ocus

Hs0094894%0rh1 1J038KMBs TRGC2 TCRgammal t er nat er eadi ngf r ane pcotePe/H6Es1
receptor ganmm constant 2 Hs00827007 mil | TK 1L2-i nduci ble 1-cell
Hs00950634_nil Cdorf7 chronosone 4 open reading frame 7 Hs00395131_ml CD3D

CD3d nol ecul e,

ki nase

delta (CD3-TCR conpl ex) Hs00174158 nil HLA- DMA maj or

hi st oconpatibility conplex, class Il, DM al pha Hs00185435 m SLAMF7 SLAM
fam |y menber—7Hs00900280 vt 'nous 2o Ttuagr TETTS
(pre- zapm nat ,t, A3 PSMG’IaggI i ""j:gg’g E).egr%lg—ﬁ& VAGEOO4;
3 axoSnmi t hKI 2109 g:‘ were—f+esh—f+rezen—sap 55 PR YeE oh he
RNAl ater, a 32@ 469 zi-ng—solution—Tota 431 Was E? Q:.Q G§4 ng the
Tripure neth 334&@7_%;3 at — No 1 667 165) Th$95pr Ff O-8P81 dcol was
fol l owed sub3db®dA @ BY the use of an RNeas$:O8Bni Kidd | C(D PAB4 yp prot ocol
with DNAse t@38%khtat( Q agen Cat. No. 74106)6.58BantliG94ciat i-@A666 | RNA was
initially coppB&&U atisi ng optical density at6.280nm1.292 | -@DRA/synt hesi s
from 500ng of 219551 aRNA was perfornmed in a 206pY |[m1@ag e cooradni ng | x
first strand|ppFxerUMISEFIMNMD7 g3 MEBINGP, [L07 ok of 1did4n| othioghd ol , 20 U of
rRNase inhib §85233T gfega cat. NZ5TT), 250Nng @hgFanqdap NEXafIpE? 1 EXafpR31 and 200 U of
MWV reverse 538“%?4;3& ptase ( e Technot O 4;‘96%c[ 16/"2’%(‘) —5538s for 1h30 at
42C. cDNA co DY 7R D to—2060—ngof totat P(g’\lg\rzma 1#'12&7!: 5 og9 ot al  vol unme
of 200 pl cor n@@@?athqmn bufHer—5rv-Vg Il EREN. O 'T._O'ngg,’_S U of
Apl1 Taq Golb-g Rt 6.081 1918 20.0935

209774 x_ at 6.653 | 1.952| -0.0953

221081 s _at 6.805| 2.062| -0.0956

206082 _at 6.505| 2.038| -0.0988

209770 at 10.821 | 1.153 | -0.1002

232375 at 8.732 | 1.379| -0.1007

211911 x at 10.865 | 1.461 -0.1042

1552613 s at 7491 | 1.275| -0.1043

221875 x_ at 10.907 | 1.258 | -0.1044

214470 at 6.927 | 1.801 -0.1049

232311 at 7.001 | 1.484 -0.105

208729 x at 10.389 | 1.419 -0.106

207536 _s_at 4.073 1.75| -0.1061

204806 x at 10.065 | 1.283 | -0.1062

1554240 a at 4.02 | 1.761 -0.1068

207795 s at 3.698| 1.803| -0.1073

202659 at 6.944 | 1.284| -0.1077

210606 x at 3.915| 1.892| -0.1083

235276 at 7.632 | 1.905| -0.1084

208885 at 10.544 | 1.865| -0.1084

202643 s at 5.855 | 1.381 -0.1087

204533 at 8.875 | 3.111 -0.1088

229152 at 6.925 | 3.232| -0.1092

1563473 at 7.07 2.31 -0.1112

204529 s at 7.139 2.08| -0.1115

235175 at 8.682 | 2.268| -0.1118

204897 at 9.206 | 1.692| -0.1123

204070 at 8233 | 2.205| -0.1125

210439 at 4539 | 1.825| -0.1131

1555759 a_at 4213 | 1.638| -0.1133

204224 s at 9.809 | 1.798| -0.1137

202644 s at 8.64 | 1.472 -0.114
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WO 2011/ 033095PCT/ EP2010/ 063751 pol ymner ase,
TagMan Low Density Array accordi ng to nmanufacturer

0.05 U of UNG and | oaded in the
recomendat i ons.

Tagman LowoDBRensissopsArray was run on an Applied Bi osyst ewrcT3®0¢10/06378E
anplification profile was 1 cycle of 2 min at 50C, 1 cycle of 10 m n at
94.5C and 40 cycles of 30 s at 97C and 1 mn at 59.7C. Raw data were

anal yzed using SDS 2.2 software (ABI).
automati c baseline and 0.15 as threshol d val ue.
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213193 x at

6.825

2.768

-0.1257

204116_at

6.106

2.683

-0.126

213539 at

7.398

2.851

-0.1263

211339 s at

5.602

2.061

-0.1266

210915 x_at

6.533

2.733

-0.1267

211796 s _at

6.946

2.921

-0.1271

205758 _at

7.338

3.285

-0.1275

Example 2.

Melanoma classifier using Q-RT-PCR data

The RNA used for gene expression profiling by microarray
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-0.12114 CCL5 -0.9599 0.350039 -0.23097 JAK2 -1.36811 0.260374 -0.19931
| RF1 -0.52347 0.276644 -0.2256 CXCL9 -0.87804 0.563437 -0.21386 |L2RG

- 0. 83528 W03bH0¥R0950. 24997 CXCL10 -1.36857 0.615177 -0. p¢13926008552
-1.44043 0. 255169 -0. 05637 CD86 -1.7699 0.499237 -0.13267 CDBA

custom Tagman Low Density Array (ABI, PN 4342259) containing 22 genes from the
100PS (83 genes) and 5 reference genes for normalization (GUSB, PGK1, H3F3A,
EIF4G2, HNRNPC) (Table 3).

For this analysis; a total of 54 melanoma samples were included (52 also used
for microarray analysis and 2 additional ones for which the microarray hybridization was

not of good quality).

Table 5. ABlI Tagman Assay numbers for 22 genes plus reference genes used to
build PCR based classifier in melanoma samples
22 genes in 100PS measured by PCR

Gene symbol Gene Name Tagman Assay
chemokine (C-C motif)
CCL5 Hs00174575_m1
ligand 5

Janus kinase 2 (a protein
JAK2 Hs01078136_m1
tyrosine kinase)

interferon regulatory

IRF1 Hs00971960_m1
factor 1 -
chemokine (C-X-C motif)
CXCL9 Hs00171065_m1
ligand 9

interleukin 2 receptor,

gamma (severe

IL2RG Hs00173950_m1

combined

immunodeficiency)
chemokine (C-X-C motif)

CXCL10 Hs00171042_m1

ligand 10

solute carrier family 26

SLC26A2 (sulfate transporter), Hs00164423_m1

member 2
CD86 CD86 molecule Hs01567025_m1
CD8A CD8a molecule Hs00233520_m1
UBD ubiquitin D Hs00197374_m1
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-1.33733 0.375334 -0.25173 UBD -0.71367 0.546652 -0.21295 WK -1.77411
0.529496 -0.24628 GPR171 -1.81327 0.32409 -0.19376 WO

2011/ 033096RCI/BRRA10/ 063751 Gene Mean sd PCl coeffici emtTRSCHBB63731 17746
0.387117 -0.24162 CXCL2 -1.16947 0.696255 -0.09696 I CCS -2.15436 0.403522
-0. 23497

22 genes in 100PS measured by PCR

Gene symbol

Gene Name

Tagman Assay

GZMK

granzyme K (granzyme

3; tryptase Il)

Hs00157878_m1

GPR171

G protein-coupled

receptor 171

Hs00664328_s1

PSCDBP (synonym: CYTIP)

pleckstrin homology,
Sec7 and coiled-coil
domains,

binding protein

Hs00188734_m1

CXCL2

chemokine (C-X-C motif)

Hs00236966_m1

ligand 2
inducible T-cell co-
ICOS Hs99999163 m1
stimulator
T cell receptor beta
TRBC1 Hs00411919 m1

constant 2

TRA@;TRAJ17;TRDV2,; TRAC;TR

T cell receptor alpha

Hs00948942 m1

AV20 locus
TCR gamma alternate
reading frame protein; T
TARP;TRGC2 cell Hs00827007_m1
receptor gamma
constant 2
IL2-inducible T-cell
ITK _ Hs00950634_m1
kinase
chromosome 4 open
C4orf7 Hs00395131_m1
reading frame 7
CD3d molecule, delta
CD3D Hs00174158 m1
(CD3-TCR complex)
HLA-DMA major histocompatibility Hs00185435_m1
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TRBC1 -2.62512 1.013281 -0.12679 TRA@ TRAJ17; TRDV2; TRAC; TRAV20 -1.19671
0. 3944 -0.25817 TARP; TRGC2 -2.22752 0.481252 -0.19299 ITK -1.85777 0.394118
- 0. 26077 WD 17063@®4584 0. 397626 -0. 25514 HLA- DVA - 0. 81144T1EkP380465751 0. 22948

SLAMF7

-1. 33744 0.464338 -0.21762 The z-scored normalized expression

profile (classifier features) of the patient to classify is projected in
rst principal conponent (PCl) space defined by the training set using
a linear conmbination of the classifier features (the coefficients for each

the fi

of the
deconp
score
"tn2",

23features T tHg5 17 T SeTaLL T bt ed— by —sTTgutar—val ue
Dsi tion of the tra?%igr? Egé?%gggstiﬂgég%'rree gmed in Table 8) Alrisk
or the regnesymboli s cal cu| at ed GesieWaiee equdt i oNagiéah)Asdayg=
D+ ipeiinte” “"(1)Pclik ho({t) Vhere Btreatment=-0.232051457
complex, class Il, DM
alpha
PGK1 Housekeeping gene Hs99999906 m1
GUSB Housekeeping gene Hs99999908 m1
HNRNPC Housekeeping gene Hs01028910 g1
EIF4G2 Housekeeping gene Hs01034743 g1
H3F3A Housekeeping gene Hs02598545 g1

cDNA synthesis from 500ng (OD2sp measurement) of total RNA was performed in a 20
Ml mixture containing 1x first strand buffer, 0.5 mM of each dNTP, 10 mM of
dithiothreitol, 20 U of rRNase inhibitor (Promega cat.N2511), 250ng of Random
hexamers and 200 U of M-MLV reverse transcriptase ( Life Technologies cat. 28025-
013 ) for 1h30 at 42°C . cDNA corresponding to 200 ng of total RNA was mixed in a
total volume of 200 ul containing TagMan buffer, 5mM MgClI2, 0.4 mM dUTP, 0.625 U of
Ampli Taqg Gold DNA polymerase, 0.05 U of UNG and loaded in the TagMan Low
Density Array according to manufacturer recommendations. Tagman Low Density
Array was run on an Applied Biosystem 7900HT. The amplification profile was 1 cycle of
2 min at 50°C, 1 cycle of 10 min at 94.5°C and 40 cycles of 30 s at 97°C and 1 min at
50.7°C. Raw data were analyzed using SDS 2.2 software (ABI). Ct values were

obtained with automatic baseline and 0.15 as threshold value.

Leave one out crossvalidation of SPCA-DA classification using the 22 genes Q-
PCR data:

A classification scheme was developed and tested using crossvalidation by
leave-one-out using all 22 genes measured by Q-PCR (i.e. without classifier feature
recalculation).

First, the Z-score normalization was performed within each training set and

applied to the test sample. Next, the same classification algorithm applied to microarray
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and Bpciinteraction= 0.176736586 were obtained fromthe training set The
risk score of the new sanple is conpared to the nedian risk score of the
trai ni ng wet20t1im33®5324195 and the sanple is classified G8t/HPRESPETEES,
Non- Rel apse, 1) if Risk score is lower than this value. WD

2011/ 033095PCT/ EP2010/ 063751 Fi gures 15/21 and 16/ 21 show the clinical
out cone based on the Q PCR expression |levels for the 23 genes in the
classifier. The inpact of GS on HRis as follows: Inpact of GS on HR HR

L eat ety Gl &5 O, 8264 ikl SOloc B 1 0R4R R BaR s 08

AlEs
predi ct1 on code Cri1 pt classification of test np é@h

r esect edilNstl eplidddieegeh @3thgesarspleg#etbaskenh that loop (Bair and Tibshirai, PLOS
Mage004,. SRCA. Cox, ssifier. ,on. TLDAmer ge. 23genes. DFl . Sq uanous. R
HitH neé@ 2@@.4_@&%ﬁL%HF%F@V%éé@@??TLDA@r ge. RData (training set

par anet er s) Usiry afey Og@nediidft @iom #igibatagd 3863t sahplee sleagiasdiied laegsseal ed
normal i zed P | oad( "t est " # Expressi onSet containing

CR dat t . RDat Hit
oDl e SRSV oy (A0 ISP e Gy a1 OBl kiR BB AT ASIBRITHNSS
oad(" Wikl B RRIRBPSS1S2Se S LPATES i a2

PS<-M4.train.paraneters rai n. neans<- M. train. paraneters[[2]]

Mi.train. Sdfjs;iﬁ% n% %?Eﬁwrﬂ?&%ﬁlb[éﬂ %Jré pﬂg@ @?}é-mwa%b@s%@a&me%f g4 1411

Mi.train.Btre train. parane

M4. t r aiG5-Bisensitizity isc3% M7/20 pamd ppecfityas SPYG]20/34 ).

Md. train. nedi anHR<- M4.train. paraneters[[7]] WO

2011/ 033095BCTdrMA64 GeHed 7ol PR AMeHHimt theH Hicro drfdy indidet N Earipatise tIEPCA on

test Set - . HHFHHHHHEHHHHHEE t eSt set <- et [ PS, . .
oot < Elassiatary b e i a, <l o LA S R Fiksogtrb. ity 19BS 4yish
M. t 1 aifgatOrePSdibesdiy-47d EOT SPICA-DA PCR with 22 genes (without feature selection),
HR=M4.trai n. Btreat nent +PCltest*M4d. trai n. Bi nt eracti on

cl assi ticBntwith-sut-eff sef( predability satnOedi HitHRoncondance of sample classification
between the leave one out model is 49 out of 52 samples having the same label in both

classification (misclassified being borderline samples).

Figure 8/21 shows the classifier indexes obtained by LOO SPCA-DA PCR with 22

genes (without feature selection).

Classification of a new sample using the parameters derived from the training set

For prediction of a new patient clinical outcome based on the Q-PCR expression
levels for the 22 genes in the classifier, a supervised principal component (SPCA) -
discriminant analysis (DA) decision rule is applied (adapted from Bair, 2004; Tibshirani,
2002) as shown previously for the microarray based classifier of example 1.

Once the patient raw data has been normalized using the reference genes and
log transformed (this will be called expression matrix), they can be subjected to a
decision rule (classifier or classification scheme) for prediction of the clinical outcome
for the patient.

e The expression matrix is z-scored using mean and standard deviation (Sd) from

the training set (Table 6)
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#HHtH#HAH HHH R A #HHAHE ##H# (nodify xx next |ine according to batch nunber)
write.tabl e(cbind(pData(testset), probR),file="testset batch xx M4

TLDAmMer gew®3gamssoss| assi fication. txt",sep="\t") Wiere Pestepedobasna is a
matrix with 23 rows containing the normalized | og-scal ed PCR data for the
23 genes Mi.train.paraneters is an object of class list containing : 1. a
character list of the 23 gene nanes 2. a vector of 23 nean values for each
gene in the train set 3. a vector of 23 sd values for each gene in the

the sva deconRoantyEn Sl P ASHar hriffe PR FEaLTaRe! R It g5, o

conput at i onclssifhis Biddted ar et fish principalséorapoment(POpLspadeodefined by tmedi an

i sk in trai WO 2011/ 033095PCT/ EP2010/ 063751 EXAMPLE 4 .
O 2551 11 cat IS SRS SaHaB SOMAIIENSvIOE T 3 TEHERS fioe cosliganys por
A subset of f@2eapnestrel oMdRORS inTeel fneh: dvSbitaRsh Was Ritthifed dyBhgular
classifier with the sanples fromthe MAGE- A3 NSCLC clinical trial (MAGEOO4;

A axoSmi t hKvakie)derapipesyon mBthertigintg 588 sag theyrdier Rroviged 2 Tgble®). used to
buil d PCR based classifier in NSCLC sanples (reference genes sane as

T A, ST el ST AR ey e

Hs001745 AK2 Janus kinase 2 (a protein tyrosine kinase) Hs01078136_nil
| RF1 i pterferonregulatory factor 1 Hs00971060 il CXCL9 chenpkine {C X-C
motif)|ligand 9 Hs0Q171065 mi C1
Gene Mean Sd coefficient
C4orf7 -1.397 1.244 -0.1834
CCL5 -0.545 0.691 -0.2441
JAK?2 -1.105 0.354 -0.1636
IRF1 -0.430 0.500 -0.2345
CXCL9 -0.276 0.923 -0.2349
IL2RG -0.657 0.721 -0.2444
CXCL10 -0.830 0.896 -0.2181
SLC26A2 -0.745 0.307 0.0660
CD86 -1.504 0.461 -0.2272
CD8A -1.342 0.879 -0.1881
UBD -0.570 0.945 -0.2385
GZMK -1.470 0.734 -0.2414
GPR171 -1.683 0.698 -0.2180
PSCDBP -1.335 0.647 -0.2212
CXCL2 -2.163 0.633 -0.1437
ICOS -1.714 0.697 -0.2029
TRBC1 -2.714 1.313 -0.2026
TRA@;TRAJ17;TRDV2;TRAC;TRAV20 -0.762 0.666 -0.2464
TARP;TRGC2 -2.405 0.877 -0.1904
ITK -1.862 0.896 -0.2178
CD3D -1.478 0.806 -0.2452
HLA-DMA -0.380 0.470 -0.2284

e The standardized distance of the test sample in PC1 to the mean of the
Responder and non responder group is obtained using the following equation:

|PC1i—mean _PC1K|
dy =
sd _PC,

i=test sample

K= Responder (R) or Non-Responder (NR)

mean_PCqx= PCy mean of R or NR group in training set
sd_PCix= PC standard deviation of R or NR group in training set
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| L2RG interl eukin 2 receptor, gamm (severe conbi ned i nmunodefi ci ency)
Hs00173950_ml CXCL10 chenokine (G- X-C notif) ligand 10 Hs00171042 ni
SLC26A2 swbuba/camsi er famly 26 (sulfate transporter), PoEmPeo1086345s00164423
mlL CD86 CD86 nol ecul e Hs01567025 nil CD8A CD8a nol ecul e Hs00233520_nil UBD
ubi quitin D Hs00197374 nl &ZMK granzyme K (granzyne 3; tryptase I1)
Hs00157878 ml GPR171 G protein-coupled receptor 171 Hs00664328 s1 PSCDBP
(CYTIP) pleckstrin honology, Sec7 and coil ed-coil domains, binding protein
Hs00188734 mlL CXCL2 chenokine (G- X-C notif) ligand 2

The mean and sd of each group in the training set (rounded to three significant

digits) are:
mean_PCqr -2.055
Sd_PC1R 2.920
mean_PCmR 1.210
sd_PCinr 3.951
¢ The index (probability of sample being Responder) for each sample is obtained
with:
_dix
2
e
[k__ dir diNR
e 2 +e ?
e A sample is classified as gene signature positive (Responder,R) if its Pgris greater
than 0.47

Applying this classifier to the training set, produces Figure 9/21 which shows that the 22
genes can classify the train set with sensitivity of 0.85 (17/20) and specificity of 0.59
(20/34), for a 69% concordance.

Outcome prediction code

##4# Script for classification of test-samples fresh metatasic
melanoma TLDA2 22 genes

### based on MageOOBTLDA.SPCA.DA.Melé4patent.R

### needs M8.train.parameters.22genes.TLDA2.RData (training set
parameters)

library(genefilter)
###4# load testset to classify (log-scaled normalized PCR data)

load ("testset.RData") ### ExpressionSet containing samples to
classify

### Load training set parameters ######iH#4###4#

load ("M8.train.parameters.22genes.TLDA2.RData")
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Hs00236966 mil | COS i nduci ble 1-cell co-stinulator Hs99999163 nl TRBCL T
cell receptor beta constant 2 Hs00411919 nil TRA@ TRAJ17; T RDVZ2; TRAC, TRA V20
T cel |l rewepbowozadopha | ocus Hs00948942 nmil TARP; TRGC2 TCRcgarrmoabizer nat e
reading frame protein; T cell receptor gamma constant 2 Hs00827007 nil | TK
1L2-i nduci bl e 1-cell kinase Hs00950634 mL. WD 2011/ 033095PCT/ EP2010/ 063751
22 genes in 100PS neasured by PCR Gene synbol Gene Nane Tagqman Assay C4orf7
chronmosone 4 open reading frame 7 Hs00395131 nil CD3D CD3d nol ecul e, delta
(CD3- TCR conpl ex) Hs00174158 nil HLA- DMA nmj or hi stoconpatibility conpl ex,

class Iplge Mg train.parameters([[1]]

M8.train.means<-M8.train.parameters[[2]]
M8.train.sd<-M8.train.parameters[[3]]
M8.train.U<-M8.train.parameters[[4]]
M8.trainPClbarRs<-M8.train.parameters[[5]]
M8.trainPClsdRs<-M8.train.parameters|[[6]]
M8.trainPClbarNRs<-M8.train.parameters[[7]]
M8.trainPClsdNRs<-M8.train.parameters|[[8]]
FHEFHH A4 Use SPCA on test set -
FHHEFHHH AR

testset<-testset [PS, ]

test<- (exprs (testset)-M8.train.means) /M8.train.sd
PCtest<-t (test) %*% M8.train.U
PCltest<-PCtest [, 1]

distanceR<-c ()

distanceNR<-c ()

probR<-c ()

pProbNR<-c ()

SPCAclass<-c ()

for (i in 1l:ncol(test)) {
distancesR<-abs (PCtest[i,1]-M8.trainPClbarRs) /M8.trainPClsdRs

distancesNR<-abs (PCtest[1,1]-M8.trainPClbarNRs) /M8.trainPClsdNRs

distanceR<-c (distanceR,distancesR)
distanceNR<-c (distanceNR,distancesNR)

probRs<—exp (-distancesR/2) / (exp (-distancesR/2) +exp (-
distancesNR/2))

probNRs<-exp (-distancesNR/2) / (exp (-distancesR/2) +exp (-
distancesNR/2))
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DM al pha Hs00185435 nil Met hods 137 tunor specinmens (pre-vaccination)
were used from MAGE- A3 NSCLC clinical trial (MAGEOO4; d axoSmithKline).
These werwofwaai33dsozen sanpl es preserved in the RNA at ecT/Ee263063751
stabilizing solution. Total RNA was purified using the Tripure nethod
(Roche Cat. No. 1 667 165). The recomrended protocol was foll owed
subsequently by the use of an RNeasy Mni kit - clean-up protocol with
DNAse treatnent (Q agen Cat. No. 74106). Quantification of RNA was

initial 'r%b%QUgl(EESQRUE!EQ}QRQ)O“ cal density at 260nm cDNA synt hesi s
0

fromb5 ek a performed in a 20 pl mxture containing 1x
first g&%nd%tﬁ? e!r)l,) y\%}o?e) each dNTP, 10 nM of dithiothreitol, 20 U of

rRNase ,i nhi bitor (Promega cat.N2511), 250ng of Random hexanmers and 200 U of

MWV rev rogg_brg%scri ptase ( Life Technol ogies cat. 28025-013 ) for 1h30 at
42C. ¢ rr onding to 200 ng qf tot s mxed in a total volune
of 200 PMSEontaf Fﬁgasra‘d%‘h%a%%%fg ﬁ%%@@%’% mM dUTP, 0.625 U of

Ampli Taq Gol d DNA pol ynerase, 0.05 U of UNG and | oaded in the TagMan Low
Density Array according to nmanufacturer reconmrendati ons. Tagman Low
Densi tﬁ#ﬁ*ﬁ*ﬁ%#\ﬁﬁ%##ﬁﬁ#gﬁ#%n Appl i ed Bi osystem 7900HT. The anplification
profile was 1 cycle of 2 min at 50C, 1 cycle of 10 mn at 94.5C and 40

cycl es #dft (39dd fat xa7Ceahdl Ingri gre@r HR g7 Eo Rawchara™pere anal yzed using SDS
2. 2 softvidee tEABE) cb Ond VaPaes (vegtes bt -aineddk) wifttR calit e s £ £_basel i ¥re B

0. 15 a2t RRegshebdcvabaeliciiD @014 033GISPCT/'EP2010/ 063751 Leave one out
crossvalidati on of SPCA-Cox classification using the 22 genes QPCR data:
This cWhereal trial contained a placebo and treated arm a classifier was
devel oped that uses disease free interval (DFlI) to estimate a ri sk score
based on -a Cestspt.Bpeta ischalatrhawidh @2 rawdsbnigining e nermalized iagistatehEEMR
treat nent addtagenthep?dpehes (summari zed as princi pal conmponent 1) in
addition to treatnment, gene profile, stage, surgery and histol ogic type as
covari at es Ma8.traiQtpavarmatess fsoan ebjeht eferi@sanist sont@inied i zed with the geonetric
mean of the 5 reference genes and | og-transforned. Subsequently, the genes
were normal i zed by aZchatacter list of #ch22 geheinageset and t hese paraneters
applied to test set. After z-score nornalization, a singular val ue
deconposi tion (S¥D)a vectgreaffa2rmedn ivaluehdon eathrgeng isdbe treinogatai n the first
Princi pal Conponent (PCl). This first conponent is used in a Cox regression
Wi t h interaction3wia Yeatereeftdzese valdekirieagh @genpdn dw/taainsets coefficient in
the train set; the Cox regression is adjusted for histology, stage and type
of surgery effects.a MAlIXPAX lowiseats24 canmngicontaiginedke Bmairix ajdleeisyd

cal cul ate Ri sk Scordecompobigonoaihg figingeatriind t he test sanple (left out
sanple). The nedian Ri sk Score of the train set is used as cut-off value to
call a patient G5+ the PG3-memhivelugeaftioel sgspgpdesgroaplirthedsxinSPCA i n furt her
docunent. The nethodology is illustrated in Figure 12/21. Fi gures

17/ 21 and 18/ 21 §hdhe EGrivsd wdlue of thesresporgerarpvpin the tigzed on t he LOOCV
classification with nedian as cut-off and distribution of risk score anong
pl acebo and vacc¥ndhaPf1 mespastuevaiithe nensespargee giiuptinitbeitraon | npact of GS
on HR HR treatnment C GS+ 0.460 [0. 193;1.097] GS- 1.197 [0.564; 2. 541]

Cl assification of. dha&wissthyrlee @6 thegnameesgerdgraraupligdie réim For predi ction
of a new patient clinical outcone based on the Q PCR expression 146 WO
2011/ 033095PCT/ EP2010/ 063751 | evel s for the 22 genes in the classifier, a
super vigssggmpLENSi pal conponent (SPCA) - Cox decision rule is applied :

Once the patient raw data has been nornmalized using the reference genes and

log tr . J Y I \hier or
ol assi Haapgatien o NSCEE AAlohall ECubefof 2F HEngd ssiefeddbiFTR 1
pat i entBackground: NSCLC Phase Il clinical trial.
This is a double blind placebo controlled proof-of-concept trial in MAGE-A3
positive, stage IB and Il NSCLC patients after complete surgical resection of the tumor

(CPMS 249553/004). The ASCI (Antigen-Specific Cancer Immonotherapeutics) agent is
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The expression matrix is z-scored using the paraneters of the training set
(Tabl e 10) Table 10. Mean, Standard deviations (Sd) and PCl coefficients
for 22 geweocrlmws®sfi er features Gene Means Sd PCl coef pceinpniéin/osysr f 7
-2.37682 1.432191 -0.12613 CCL5 -0.97196 0.363545 -0.23868 JAK2 -1.38351
0.272662 -0.20067 I RF1 -0.5328 0.284196 -0.23035 CXCL9 -0.88518 0.561561
-0.21758 1 L2RG - 0. 84755 0. 369696 -0.25893 CXCL10 -1.38526 0.608373

the recombinant MAGE-A3 fusion protein in fusion with Protein-D and a Hist-tail. It is
combined with AS02B immunological adjuvant. AS02B is an oil-in-water emulsion of
QS21 and MPL. QS21 is a purified, naturally occurring saponin molecule from the
South-American tree Quillaja Saponaria Molina, and MPL 3 de-O-acetylated
monophosphoryl lipid A - detoxified derivative of lipid A, derived from S. minnesota LPS.
This double-blind, randomized, placebo-controlled trial was designed to evaluate the
time to recurrence (Figure 11/21).

Figure 10/21 shows the NSCLC Phase Il trial design. A total of 182 patients with
MAGE-A3-positive, completely resected, stage IB or Il NSCLC were enrolled over 2
years and randomly assigned to receive either the ASCI targeting MAGE-A3 or placebo
(2:1 ratio). A maximum of 13 doses were administered over a period of 27 months. The
main analysis was performed after a median follow-up period of 28 months from
resection date and was released in November 2006.

This trial provided the first evidence of activity for a cancer immunotherapy in this
patient population. At the time of the main analysis, 67 patients had shown disease
recurrence: 41 in the recMAGE-A3 + AS02B ASCI arm (33.6%) and 26 in the placebo
arm (43.3%). A Cox regression analysis was used to calculate the relative improvement
in Disease-Free Interval (DFI) while taking into account the individual time-to-event of
each patient. The results show a 27% relative reduction in risk of cancer recurrence
after a 28-month median follow-up in the group receiving the ASCI when compared to
placebo (Hazard ratio = 0.73; Cl = 0.44 - 1.2; p = 0.108, one-sided logrank test) (Figure
11/21).

Hazard ratios for Disease-Free Survival (DFS) and Overall Survival (OS) were
0.73 (Cl: 0.45 - 1.16), and 0.66 (Cl = 0.36 - 1.20), respectively.

These results were further confirmed at the time of final analysis (December
2007 - median follow-up of 44 months): HR 0.75 for DFI (Cl = 0.46 - 1.23), 0.76 for DFS
(Cl1=0.48 -1.21) and 0.81 for OS (Cl = 0.47 - 1.40).

Figure 11/21 shows the Kaplan-Meier curve for Disease-Free Interval for the
NSCLC trial. Samples from this study were used to determine use of the melanoma
signature as potential biomarkers predictive of the ASCl-treatment clinical response in

this patient population.
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-0.17545 SLC26A2 -1.45138 0.259368 -0.06122 CD86 -1.78136 0.493304 -0. 1445
CDBA -1.35019 0.38214 -0.26018 UBD -0.72426 0.545598 -0.21573 &ZW - 1. 7857
0. 526042 w0.28088096PR171 -1.81382 0. 353983 -0. 1875 PSCDBETAP2019463750. 398912
-0. 24969 CXCL2 -1.17377 0.679063 -0.10145 | CCOS

Classification of NSCLC samples with PCR data:

A subset of 23 genes from 100PS (Table-1) was used to build a LOO classifier
with the samples from the MAGE-A3 NSCLC clinical trial (MAGEQ04; GlaxoSmithKline)

Table 7. ABI Tagman Assay numbers for 23 genes used to build PCR based

classifier in NSCLC samples (reference genes same as melanoma classifier in

example 2)
23 genes in 100PS measured by PCR
Gene symbol Gene Name Tagman Assay
CCL5 chemokine (C-C motif) ligand 5 Hs00174575_m1
JAK2 Janus kinase 2 (a protein tyrosine kinase) | Hs01078136_m1
IRF1 interferon regulatory factor 1 Hs00971960_m1
CXCL9 chemokine (C-X-C motif) ligand 9 Hs00171065_m1
interleukin 2 receptor, gamma (severe
IL2RG combined Hs00173950_m1
immunodeficiency)
CXCL10 chemokine (C-X-C motif) ligand 10 Hs00171042_m1
SLC2GA? solute carrier family 26 (sulfate Hs00164423 mA
transporter), member 2 a
CD86 CD86 molecule Hs01567025_m1
CDS8A CD8a molecule Hs00233520_m1
UBD ubiquitin D Hs00197374_mA1
GZMK granzyme K (granzyme 3; tryptase Il) Hs00157878 m1
GPR171 G protein-coupled receptor 171 Hs00664328 s1
pleckstrin homology, Sec7 and coiled-coil
PSCDBP domains, Hs00188734_m1
binding protein
CXCL2 chemokine (C-X-C motif) ligand 2 Hs00236966_m1
ICOS inducible T-cell co-stimulator Hs99999163_m1
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-2.16745 0.40877 -0.24479 TRBC1 -2.63145 0.999466 -0.12889 TRA@ TRAJ17,
TRDV2; TRAC, TRAV20 -1.20289 0.392963 -0.26276 TARP;, TRGC2 -2.27109 0.528402
-0. 19113 woKor1103800391 0. 405727 -0.26852 CD3D -1.66653 O0pé@a®26101063726013

HLA- DVA -0. 81888 0.400541 -0. 23598

The z-scored normalized expression

profile (classifier features) of the patient to classify is projected in
the first principal conmponent (PCl) space defined by the WO
2011/ 033095PCT/ EP2010/ 063751 trai ni ng set usi ng a | i near conbi nation of the

cl assi
i near
traini

sanpl eH

rer_features (t ”e%?;l?hgﬁ(iﬁ%bpslr“*agmq ?)l% gﬁ 22features Tt

1€

new

conbi nati on was o y SI ngul’ar " va corrp05|t|on of the
1@e$|etswﬂdo|t hey pGenpNamgled in Table 10) A riskTaqarah Assay he
lI'QRBréeﬁl cul-ated uQ'T e frgccép?grl 'rfe;té ggnstgntlg ; Hs00411919_m1
TRA@;TRAJ17;TR
DV2;TRAC;TRAV2 | T cell receptor alpha locus Hs00948942 m1
0
TCR gamma alternate reading frame
TARP;TRGC2 protein; T cell | Hs00827007_m1
receptor gamma constant 2
ITK IL2-inducible T-cell kinase Hs00950634_m1
Cdorf7 chromosome 4 open reading frame 7 | Hs00395131_m1
CD3D CD3d molecule, delta (CD3-TCR complex) | Hs00174158 m1
major histocompatibility complex, class I,
HLA-DMA Hs00185435_m1
DM alpha -
SLAMF7 SLAM family member 7 Hs00900280_m1
Methods

129 tumor specimens (pre-vaccination) were used from MAGE-A3 NSCLC
clinical trial (MAGEOO4; GlaxoSmithKline). These were fresh frozen samples preserved
in the RNAlater, a RNA stabilizing solution. Total RNA was purified using the Tripure
method (Roche Cat. No. 1 667 165). The recommended protocol was followed
subsequently by the use of an RNeasy Mini kit - clean-up protocol with DNAse
treatment (Qiagen Cat. No. 74106). Quantification of RNA was initially completed using
optical density at 260nm.

cDNA synthesis from 500ng of total RNA was performed in a 20 pl mixture
containing 1x first strand buffer, 0.5 mM of each dNTP, 10 mM of dithiothreitol, 20 U of
rRNase inhibitor (Promega cat.N2511), 250ng of Random hexamers and 200 U of M-
MLV reverse transcriptase ( Life Technologies cat. 28025-013 ) for 1h30 at 42°C .
cDNA corresponding to 200 ng of total RNA was mixed in a total volume of 200 pl
containing TagMan buffer, 5mM MgCI2, 0.4 mM dUTP, 0.625 U of Ampli Tag Gold DNA
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|l og=fitreatn2ent (1) + fiPCinterac ho(t) " (1)PClik Were Btreatnent=
-0.193146993and BPCli nteraction= 0.163704817 were obtained fromthe
t rai ni ng wet2011/033093he ri sk score of the new sanple i s ceaparedoes7she

medi an risk score of the training set = -0.25737421 and the sanple is
classified G5+ (Responder, Non-Relapse, 1) if R sk score is lower than this
val ue. Figures 19/21 and 20/21 show the clinical outconme based on the

Q PCR expression levels for the 22 genes in the classifier. Inpact of GS on
HR HR t lpgf"' ; - ; 242

Qut con@brar ecflg% i Odé})co euggtgé%g%gge%ggrtﬁ%ﬁég]s\q [ c%vgi%eﬁég{( %r%géc%g@rﬁ%éo fresh
r esect ethrNGi@er r&omemgad2rgenes ### based on

Mage004. SPCA. Cox. c] assifier.contruction. DFl.Squ R ### o

VAt ai . pan 2HEEE Lo Rengly ARBKVEELEE o A APHIPL HoD ISl SRL]T- The

|i brar wogsifeatidr eforile##4€ 1 opse begtmrt at 50°C, assydly of Hodmkral 84l 5roramal 4@ ed
PCR data) 148 load("testset.RData")_### ExpressionSet containin Ss%néol es

to cl a$¥tley okBR ¢ GAP TP hgnisedt Yar dreRavsdaianvereanalyredsusing

| oad( " Mé{yhad {gz@gr@ﬂqﬁlﬁff\i\ﬁ@%ﬁ%ﬁnﬁw -a'ﬁ@rﬁétli\%p?sr%ﬁnre].apnadr % rlgtaés'r tgﬁsﬂofd

PS<- M. trailn. meters ral n. nreans<-

M4. traivalued<- M. trai n. paraneters[[3]] Mi.train. U<-M4. train. paraneters|[[4]]
Mi.train. Btreatment <- M. trai n. paranmeters[[5]]

Mi.train.Binteraction<-Mi. train. paranmeters[[6]]

M. t r aileake BrinbiR<cMdsdviatidatioarafnSPEAsE bx Iclassification using the 23 genes Q-
B Use SPCA on test set -
s AR ARt st est set <-t est set [ PS, |

test <- (exprs(testset %5'_ Mi.train.neans)/Md.train. sd PCtest<-t(test) %%
Mi.train.O Qdigical pptal egntpinged a placebo and treated arm, a classifier was developed

Classi f1aaby on Tl Bo  FRNITRENOF LR Domlthe o5 U0 Bavre, Pased o A5~
proportional hazards model with an interaction between treatment and gene profile
(summarized as principal component 1) in addition to treatment, gene profile, stage,
surgery and histologic type as covariates.

Ct values for each gene were normalized with the geometric mean of the 5

reference genes and log-transformed. Subsequently, the genes were normalized by Z-
score in each training set and these parameters applied to test set.
After z-score normalization, a singular value decomposition (SVD) is performed in the
training set to obtain the first Principal Component (PC1). This first component is used
in a Cox regression with interaction with treatment to estimate the covariates coefficient
in the train set; the Cox regression is adjusted for histology, stage and type of surgery
effects. The coefficients from this regression are used to calculate Risk Score in the
training set and the test sample (left out sample). The median Risk Score of the train set
is used as cut-off value to call a patient gene signature (GS)+ or gene signature (GS)-.
This methodology is called Cox-SPCA and is illustrated in Figure 12/21.
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### (nodify xx next line according to batch nunber)

write.tabl e(cbind(pData(testset), probR),file="testset batch xx M4 TLDA2
22genes cWwesiffdsmdsi on. txt", sep="\t") Were WO PCT/EP2010/063751

2011/ 033095PCT/ EP2010/ 063751 Testset.RData is a matrix with 22 rows
containing the normalized | og-scal ed PCR data for the 22 genes
Mi.train.paraneters is an object of class |list containing : 1. a character
list of the 22 gene nanes 2. a vector of 22 nean values for each gene in
the train Seigfes A3PCLAN PlnR2RAl YANIER (N eLRY G-I Brdle hSehTaH et 4
a matrix of rows an 2 colums containing th rx o esv
deconmpdSI@CYnclessifitadionr nith medranx as. cuthaff Binde distrdnition nofr risk smmeamong
conput a the Bpci interaction_in_risk sc ut at n7_. t he medi an
ok s BB A AR T B A Fese Ao TH R ST RS AR L ST vi cura
genes mﬁﬁéﬁt%@da’ow I n el anoma sanpl es Each of the 22 genes from
exanpl e re evaluated for univariate classification performnce by using
the al gorit hHRép?ﬂtmﬁ!‘tt olRliltivariate classification in nmelanona sanpl es

usi ng >Gl§4_| € EXPress ;dJ187\lTl1%§t instead of the first principal
conponent. A?'ter normal i zt'ng” the "exprnessi on val ues using the reference
genes am$- praf_fzcbﬁm' ng a z: Eﬂ:&ﬂ&;z 67he expression levels for each individual

gene W sed-to build the classifier u5|ng aII sarrpl es in training set.
The t- | ue for differential expres each gene in the training
set an PFB? "&ﬁ&db"é”é?"?@%ﬂémmeg ﬁm’s was cal cul ated. The

probablllty of each sanple in the trainin set being responder was qbtai ned

and the besfOEREHGINAS 2B MRlRBUC! Nl QHERMeRRSaR, OMihE riZ+ Rgetression
concor Wfo‘f"'tﬁ@ﬁ lgeRks M tH@r?EésuWé?da sDBerviEd drinciif céﬁ‘]‘BWHeht"(StF*@A&CLe(’,‘éx

tabl e: Table 11 Gene Concordanc e WOt - testp val'ue Fol d Change
0. 003 3levispanries? apphed: 1. 8 IRFl 72 0.004 2.5

Once the patient raw data has been normalized using the reference genes and log
transformed, they can be subjected to a decision rule (classifier or classification
scheme) for prediction of the clinical outcome for the patient.
e The expression matrix is z-scored using the parameters of the training set (Table
8)

Table 8. Mean, Standard deviations (Sd) and PC1 coefficients for 23 genes
classifier features

PC1
Gene Mean sd coefficient
C4orf7 -2.35768 1.455544 -0.12114
CCL5 -0.9599 0.350039 -0.23097
JAK?2 -1.36811 0.260374 -0.19931
IRF1 -0.52347 0.276644 -0.2256
CXCL9 -0.87804 0.563437 -0.21386
IL2RG -0.83528 0.358042 -0.24997
CXCL10 -1.36857 0.615177 -0.17136
SLC26A2 -1.44043 0.255169 -0.05637
CD86 -1.7699 0.499237 -0.13267
CD8A -1.33733 0.375334 -0.25173
UBD -0.71367 0.546652 -0.21295
GZMK -1.77411 0.529496 -0.24628
GPR171 -1.81327 0.32409 -0.19376
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CXCL9 76 0.010 4.6 WD 2011/ 033095PCT/ EP2010/ 063751 Gene Concordanc e WO
t-testp- value Fold Change | L2RG 69 0.006 3.5 CXCL10 69 0.004 5.2 SLC26A2
63 0. 030 woBo3AB60987 0.049 1.8 CDSA 74 0.095 2.6 UBD 70PpQTaP2010/063751

PC1

Gene Mean sd coefficient
PSCDBP -1.17746 0.387117 -0.24162
CXCL2 -1.16947 0.696255 -0.09696
ICOS -2.15436 0.403522 -0.23497
TRBCA1 -2.62512 1.013281 -0.12679
TRA@;TRAJ17;TRDV2;TRAC;TRAV20 | -1.19671 0.3944 -0.25817
TARP;TRGC2 -2.22752 0.481252 -0.19299
ITK -1.85777 0.394118 -0.26077
CD3D -1.64584 0.397626 -0.25514
HLA-DMA -0.81144 0.380465 -0.22948
SLAMF7 -1.33744 0.464338 -0.21762

e The z-scored normalized expression profile (classifier features) of the patient to
classify is projected in the first principal component (PC1) space defined by the
training set using a linear combination of the classifier features (the coefficients
for each of the 23 features in the linear combination was obtained by singular

value decomposition of the training set and they are provided in Table 8)

o Arrisk score for the new sample is calculated using the equation:

o A
Ogm = treatm@m(l) + ﬁPCIimeractiOn (I)PCIzk

and Bpciinteraction= 0.176736586 were obtained from the training set

The risk score of the new sample is compared to the median risk score of the training
set =

-0.315324195

and the sample is classified GS+ (Responder, Non-Relapse,1) if Risk score is lower

than this value.
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7.0 GZMK 67 0.023 2.9 GPR171 65 0.084 2.2 PSCDBP 65 0.005 3.1 CXCL2 83
0.003 3.3 I1COs 67 0.004 3.5 C4orf7 74 0.008 8.2 TRA@ TRAJ17: TRDV2; TRAC;
TRAV2 0 AROQoDMB3eds1 TARP; TRGC2 70 0.003 5.1 I TK PCT/EP2010/063751

Figures 15/21 and 16/21 show the clinical outcome based on the Q-PCR expression

levels for the 23 genes in the classifier. The impact of GS on HR is as follows:

Impact of GS on HR

HR treatment | Cl

GS+ | 0.426 [0.167;1.090]
GS- | 1.248 [0.572;2.720]

Outcome prediction code

### Script for classification of test-samples fresh resected
NSCLC TLDAmerge 23 genes

### based on
Mage(004 .SPCA.Cox.classifier.contruction.TLDAmerge.23genes.DFI.Sqg

uamous.R

### needs M4.train.parameters.23genes.TLDAmerge.RData (training
set parameters)

library(genefilter)

#H## load testset to classify (log-scaled normalized PCR data)

load ("testset.RData") ### ExpressionSet containing samples to
classify

##4# Load training set parameters ####FFFF4444HF
load("M4.train.parameters.23genes.TLDAmerge.RData")
PS<-M4.train.parameters[[1]]
M4.train.means<-M4.train.parameters[[2]]

M4 .train.sd<-M4.train.parameters[[3]]

M4 .train.U<-M4.train.parameters[[4]]

M4 .train.Btreatment<-M4.train.parameters[[5]]

M4 .train.Binteraction<-M4.train.parameters|[[6]]

M4 .train.medianHR<-M4.train.parameters[[7]]
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76 0.062 3.0 TRBC1 74 0.076 4.5 CD3D 69 0.011 3.7 HLA-DVA 70 0.012 2.1 The
results obtained for the individual genes are conparable to the %

concor danwe 20f1/B89%s50bt ai ned in nultivariate classificatipomesdio/osd7sit he
genes in exanple 2. Exanple 6 O assification performance of individual
genes neasured by Q PCR in NSCLC sanpl es Each of the 23 genes from
exanple 3 were evaluated for classification performnce by using the
algorithmapplied to nultivariate classification in NSCLC sanpl es

(Cox- SPCA) using single gene expression values instead of the first
princi pal conponent. After normalizing the expression val ues using
the reference genes and performng a z-score, the expression levels for
each individual gene were used to build a classifier as described in

exanpl : i le in training set was obtained
and th%;%ﬁﬁ%gg#g%g% %&é‘g@“%%g%&% é@e ﬁys&Z\dOSn 8|S£f eFent cutoffs.
Per f or SfTEAEATE s assessed by calculating the treatnent HR
associ at&d S thtERFESELE®ff in each GS+ and GS- group. The best cutoff per
gene was determi ned individually by maxim zing the interaction coefficient
of the teIassi(erRafi(bRSTEAE ~ M4 WM BoIE0330YSRPETAEP2690/ 063751 maxi ni zi ng
the difference between treatnment HR in G5+ and GS-. Tabl e bel ow shows

t r eat mMERICCER<I i (G8+tAnd” 6344 obtaimed using this optinm zation process and

t he p-values associated with those HR Table 12 Gene GS+ HR GS+ p- val ue
GS- HRPGStept<v@ltesClhokf7 0. 182

HR=M4 .train.Btreatment+PCltest*M4.train.Binteraction
classification=ifelse (HR<M4.train.medianHR,1,0)

FHAFHF SRR S

##4# (modify xx next line according to batch number)
write.table(cbind(pData (testset),probR),file="testset batch xx M
4 TLDAmerge 23genes classification.txt",sep="\t")

Where

- Testset.RData is a matrix with 23 rows containing the normalized log-scaled PCR
data for the 23 genes

- M4 train.parameters is an object of class list containing :
1. acharacter list of the 23 gene names
a vector of 23 mean values for each gene in the train set

a vector of 23 sd values for each gene in the train set

A w0 DN

a matrix of 23 rows and 23 columns containing the U matrix of the svd
decomposition of the train matrix

o

the Bireatment IN risk score computation
6. the Bpciinteraction iN risk score computation

7. the median risk score in train
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0.03 1.133 0.71 CCL5 0.169 0.04 1.061 0.86 JAK2 0.427 0.091 0.992 0.98 IRF1
0.521 0.088 1.567 0.46 CXCL9 0.166 0.027 1.040 0.91 IL2RG 0.244 0.056 1.162
0. 66 CXCIM:0 20116038098. 2 1. 607 0.57 SLC26A2 PCT/EP2010/063751

EXAMPLE 4
Classification of NSCLC samples with a subset of 22 genes assessed by PCR:

A subset of 22 genes from 100PS (Table-1) was used to build a LOO classifier
with the samples from the MAGE-A3 NSCLC clinical trial (MAGEQO04; GlaxoSmithKline)

Table 9. ABI Tagman Assay numbers for 22 genes used to build PCR based

classifier in NSCLC samples (reference genes same as melanoma classifier in

example 2)

22 genes in 100PS measured by PCR

Gene symbol

Gene Name

Tagman Assay

CCL5 chemokine (C-C motif) ligand 5 Hs00174575_m1
JAK2 Janus kinase 2 (a protein tyrosine kinase) Hs01078136 m1
IRF1 interferon regulatory factor 1 Hs00971960 m1
CXCL9 chemokine (C-X-C motif) ligand 9 Hs00171065 m1
interleukin 2 receptor, gamma (severe
IL2RG combined Hs00173950_m1
immunodeficiency)
CXCL10 chemokine (C-X-C motif) ligand 10 Hs00171042_m1
SLC26A2 solute carrier family 26 (sulfate transporter), Hs00164423 m1
member 2 —

CD86 CD86 molecule Hs01567025 m1
CD8A CD8a molecule Hs00233520_m1
UBD ubiquitin D Hs00197374_m1
GZMK granzyme K (granzyme 3; tryptase Il) Hs00157878 m1
GPR171 G protein-coupled receptor 171 Hs00664328 s1

PSCDBP (CYTIP)

pleckstrin homology, Sec7 and coiled-coil
domains,
binding protein

Hs00188734_m1

CXCL2 chemokine (C-X-C motif) ligand 2 Hs00236966 m1

ICOS inducible T-cell co-stimulator Hs99999163 _m1

TRBC1 T cell receptor beta constant 2 Hs00411919 m1
TRA@;TRAJ17;T

RDV2;TRAC;TRA T cell receptor alpha locus Hs00948942 m1

V20
TCR gamma alternate reading frame
TARP; TRGC?2 protein; T cell Hs00827007_m1
receptor gamma constant 2
ITK IL2-inducible T-cell kinase Hs00950634 _m1
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0.680 0.25 1.910 0.35 CD86 0.479 0.13 1.159 0.7 CD8BA 0.209 0.024 1.204 0.6
UBD 0.230 0.016 1.413 0.37 GZMK 0.086 0.0082 1.364 0.37 GPR171 0.402 0.045
1.715 0. 2830B8GMABRYS. 340 0. 025 1.514 0.28 PCT/EP2010/063751

22 genes in 100PS measured by PCR
Gene symbol Gene Name Tagman Assay
C4orf7 chromosome 4 open reading frame 7 Hs00395131 m1
CD3D CD3d molecule, delta (CD3-TCR complex) Hs00174158 m1
major histocompatibility complex, class Il,
HLA-DMA DM alpha Hs00185435_m1

Methods

137 tumor specimens (pre-vaccination) were used from MAGE-A3 NSCLC
clinical trial (MAGEOO4; GlaxoSmithKline). These were fresh frozen samples preserved
in the RNAlater, a RNA stabilizing solution.

Total RNA was purified using the Tripure method (Roche Cat. No. 1 667 165).
The recommended protocol was followed subsequently by the use of an RNeasy Mini
kit - clean-up protocol with DNAse treatment (Qiagen Cat. No. 74106). Quantification of
RNA was initially completed using optical density at 260nm.

cDNA synthesis from 500ng of total RNA was performed in a 20 pl mixture
containing 1x first strand buffer, 0.5 mM of each dNTP, 10 mM of dithiothreitol, 20 U of
rRNase inhibitor (Promega cat.N2511), 250ng of Random hexamers and 200 U of M-
MLV reverse transcriptase ( Life Technologies cat. 28025-013 ) for 1h30 at 42°C .
cDNA corresponding to 200 ng of total RNA was mixed in a total volume of 200 pl
containing TagMan buffer, 5mM MgCI2, 0.4 mM dUTP, 0.625 U of Ampli Tag Gold DNA
polymerase, 0.05 U of UNG and loaded in the TagMan Low Density Array according to
manufacturer recommendations.

Tagman Low Density Array was run on an Applied Biosystem 7900HT. The
amplification profile was 1 cycle of 2 min at 50°C, 1 cycle of 10 min at 94.5°C and 40
cycles of 30 s at 97°C and 1 min at 59.7°C. Raw data were analyzed using SDS 2.2
software (ABI). Ct values were obtained with automatic baseline and 0.15 as threshold

value.
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CXCL2 0.635 0.16 2.476 0.26 1COs 0.585 0.13 2.122 0.2 TRBC1 0.387 0.12
1.101 0.78 TRA@ TRAJ17; TRDV2; TRAC; TRAV 20 0.288 0.026 1.413 0.36 TARP; TRGC2
0. 747 0. 58%0L00@33ds! TK 0.152 0.039 1.167 0.65 CD3D 0. 21PCoEP380/063751

Leave one out crossvalidation of SPCA-Cox classification using the 22 genes Q-
PCR data:

This clinical trial contained a placebo and treated arm, a classifier was developed
that uses disease free interval (DFI) to estimate a risk score based on a Cox
proportional hazards model with an interaction between treatment and gene profile
(summarized as principal component 1) in addition to treatment, gene profile, stage,
surgery and histologic type as covariates

Ct values for each gene were normalized with the geometric mean of the 5
reference genes and log-transformed. Subsequently, the genes were normalized by Z-
score in each training set and these parameters applied to test set.

After z-score normalization, a singular value decomposition (SVD) is performed
in the training set to obtain the first Principal Component (PC1). This first component is
used in a Cox regression with interaction with treatment to estimate the covariates
coefficient in the train set; the Cox regression is adjusted for histology, stage and type of
surgery effects. The coefficients from this regression are used to calculate Risk Score in
the training set and the test sample (left out sample). The median Risk Score of the train
set is used as cut-off value to call a patient GS+ or GS-. This methodology is called
Cox-SPCA in further document. The methodology is illustrated in Figure 12/21.

Figures 17/21 and 18/21 show survival curves by gene profile based on the
LOOCV classification with median as cut-off and distribution of risk score among
placebo and vaccine arm, respectively.

Risk score distribution

Impact of GS on HR

HR treatment | Cl

GS+ | 0.460 [0.193;1.097]
GS- | 1.197 [0.564;2.541]

Classification of a new sample using the Cox-SPCA algorithm
For prediction of a new patient clinical outcome based on the Q-PCR expression
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1.202 0.59 HLA-DVA 0.394 0.17 1.094 0.79 SLAMF7 0.354 0.029 1.222 0.63
Exanple 7 O assification performance of individual genes neasured by

m croar r ayoi201imsb@sonma sanpl es Each of the 100 PSptrmrmexaspse 1 were
eval uated for univariate classification performance by using the algorithm
applied to nultivariate classification in nelanoma sanples using single
gene expression values instead of the first principal conponent.

After normalizing the expression values (gcrm) and performng a z-score,

t he ex ' g Vi - i h

cl assi ﬁ%ﬁ@gméggﬁkﬁ%%%?&éﬁ%Bééﬁ p %ﬁ%ﬁ%@%%@ghﬁ?@g#@@r?% ng
set. Tlhlecisianasite is-applied:for differential expression of each PSin the
trainin et and the fol d, chan of Responders. vs, Non- Responder s

cal cul at <AnCafiie PRUEHLISAY 4419 SPSRean SUAATEST HSINGeESITERG dtesaiingeo
respon@_ﬁhswmea,bttﬁéyl%nabé égh@e&@&_ttq:lat @ktiswas ralet adsiRe Hi0cIRRFiIRatGNE b_y
maxi m zi ng the concordance with clinical |abel and the results are shown in

t he neREnemB) or pregictiomof the shrisakouteripe ferdhe PatieMo) p-val uet- test FC
225996_at, 7% thQBPe%s%n%%Qéﬁé’ Q—S%G?éd asr'lng'tIQQBaeré]te?széfstFlg—tPatining set (Table

10)

Table 10. Mean, Standard deviations (Sd) and PC1 coefficients for 22 genes
classifier features

Gene Means Sd P.C.1
coefficients

Cdorf7 -2.37682 1.432191 -0.12613
CCL5 -0.97196 0.363545 -0.23868
JAK?2 -1.38351 0.272662 -0.20067
IRF1 -0.5328 0.284196 -0.23035
CXCL9 -0.88518 0.561561 -0.21758
IL2RG -0.84755 0.369696 -0.25893
CXCL10 -1.38526 0.608373 -0.17545
SLC26A2 -1.45138 0.259368 -0.06122

CD86 -1.78136 0.493304 -0.1445
CD8A -1.35019 0.38214 -0.26018
UBD -0.72426 0.545598 -0.21573
GZMK -1.7857 0.526042 -0.25378
GPR171 -1.81382 0.353983 -0.1875
PSCDBP -1.19407 0.398912 -0.24969
CXCL2 -1.17377 0.679063 -0.10145
ICOS -2.16745 0.40877 -0.24479
TRBCA1 -2.63145 0.999466 -0.12889
TRA@;TRAJ17;TRDV2;TRAC;TRAV20 -1.20289 0.392963 -0.26276
TARP;TRGC2 -2.27109 0.528402 -0.19113
ITK -1.87391 0.405727 -0.26852
CD3D -1.66653 0.409356 -0.26013
HLA-DMA -0.81888 0.400541 -0.23598

e The z-scored normalized expression profile (classifier features) of the patient to

classify is projected in the first principal component (PC1) space defined by the
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75 0.0002 0.3 232481_s_at 73 0.0011 0.3 213793_s_at 77 0.0004 0.4
217436_x_at 77 0.0004 2.1 228400 _at 70 0.0025 0.4 204116_at 73 0.0005 5. 4
232375_atwd200/@805 2. 4 244393 x_at 70 0.0007 0.4 215806Cx/Eeboi6HeHs0004

training set using a linear combination of the classifier features (the coefficients
for each of the 22 features in the linear combination was obtained by singular

value decomposition of the training set and they are provided in Table 10)

o Arrisk score for the new sample is calculated using the equation:

1G]

h ( ) = Iétreatmem (1) + ﬁPCImteractzon (I)PCI

Where Bieatment= -0.193146993and Bpciinteraction= 0.163704817 were obtained from the
training set

The risk score of the new sample is compared to the median risk score of the
training set = -0.25737421 and the sample is classified GS+ (Responder, Non-
Relapse,1) if Risk score is lower than this value.

Figures 19/21 and 20/21 show the clinical outcome based on the Q-PCR
expression levels for the 22 genes in the classifier.

Impact of GS on HR
HR treatment Cl
GS+ 0.474 [0.1990;1.130]
GS- 1.143 [0.542;2.438]

Outcome prediction code

### Script for classification of test-samples fresh resected
NSCLC TLDAmerge 22 genes

### based on Mage(004.SPCA.Cox.classifier.contruction.
DFI.Squamous.R

### needs M4.train.parameters.22genes.TLDA2.RData (training set
parameters)

library(genefilter)

#H## load testset to classify (log-scaled normalized PCR data)
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3.6 221875_x_at 75 0.0005 2.2 1555852_at 79 0.0010 3.1 208729_x_at 75
0. 0007 2.4 204806_x_at 75 0.0006 2.2 211144 x_at 75 0.0006 3.4 222838_at 73
0. 0018 4.vWwo02dii%b3g9x_at 79 0.0008 2.4 208894_at 71 0. 001®cz/p201088351 at

load ("testset.RData") ### ExpressionSet containing samples to
classify

##4# Load training set parameters ####FFFF4444HF
load ("M4.train.parameters.22genes.TLDAZ .RData™)
PS<-M4.train.parameters[[1]]
M4.train.means<-M4.train.parameters[[2]]

M4 .train.sd<-M4.train.parameters[[3]]

M4 .train.U<-M4.train.parameters[[4]]

M4 .train.Btreatment<-M4.train.parameters[[5]]
M4 .train.Binteraction<-M4.train.parameters|[[6]]

M4 .train.medianHR<-M4.train.parameters[[7]]

FHEFHHE A Use SPCA on test set -
FHHEFHHH AR

testset<-testset [PS, ]

test<- (exprs (testset)-M4.train.means) /M4.train.sd
PCtest<-t (test) %*% M4.train.U

PCltest<-PCtest [, 1]

HR=M4 .train.Btreatment+PCltest*M4.train.Binteraction
classification=ifelse (HR<M4.train.medianHR,1,0)

iggsssssd s aa SR ER

##4# (modify xx next line according to batch number)
write.table(cbind(pData (testset),probR),file="testset batch xx M
4 TLDA2 22genes classification.txt",sep="\t")

Where
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71 0.0023 6.5 226084_at 79 0.0007 0.4 216920_s_at 75 0.0010 3.1 236328 _at
75 0.0008 0.3 1562031 _at 77 0.0012 2.5 212671 s _at 71 0.0018 3.9 204533 _at
68 0.0018v6.20112B3W95 s at 75 0.0009 3.0 217478 _s_at 73 @cOmP010/063751

- Testset.RData is a matrix with 22 rows containing the normalized log-scaled PCR
data for the 22 genes

- M4 train.parameters is an object of class list containing :
1. acharacter list of the 22 gene names
a vector of 22 mean values for each gene in the train set

a vector of 22 sd values for each gene in the train set

A w0 DN

a matrix of 22 rows and 22 columns containing the U matrix of the svd
decomposition of the train matrix

o

the Byeatment IN risk score computation
6. the Bpciinteraction iN risk score computation
7. the median risk score in train

Example 5

Classification performance of individual genes measured by Q-PCR in melanoma
samples

Each of the 22 genes from example 2 were evaluated for univariate classification
performance by using the algorithm applied to multivariate classification in melanoma
samples using single gene expression values instead of the first principal component.
After normalizing the expression values using the reference genes and performing a z-
score, the expression levels for each individual gene were used to build the classifier
using all samples in training set. The t-test p-value for differential expression of each
gene in the training set and the fold change of Responders vs Non-Responders was
calculated. The probability of each sample in the training set being responder was
obtained and the best cutoff was determined for each gene by maximizing the

concordance with clinical label and the results are shown in the next table:

Table 11
Concordanc | t-test p-
Gene e (%) value Fold Change
CCL5 72 0.003 3.7
JAK2 67 0.010 1.8
IRF1 72 0.004 2.5
CXCL9 76 0.010 4.6
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2.4 209606 _at 73 0.0014 3.3 201474 s at 71 0.0037 0.5 211796 _s_at 73 0.0019
5.3 204070_at 71 0.0017 3.6 204556 _s _at 68 0.0031 0.4 WO

2011/ 033096RCIH/(BRRE10/ 063751 Probeset Concordance (0/0) ppTumbamets3sest FC
1554240 a at 75 0.0012 2.9 235276 _at 71

Concordanc | t-test p-

Gene e (%) value Fold Change
IL2RG 69 0.006 3.5
CXCL10 69 0.004 5.2
SLC26A2 63 0.030 0.7
CD86 67 0.049 1.8
CD8A 74 0.095 2.6
UBD 70 0.001 7.0
GZMK 67 0.023 2.9
GPR171 65 0.084 2.2
PSCDBP 65 0.005 3.1
CXCL2 83 0.003 3.3
ICOS 67 0.004 3.5
Cdorf7 74 0.008 8.2
TRA@;TRAJ17;TRDV2;TRAC;TRAV2

0 72 0.001 4.1
TARP;TRGC2 70 0.003 5.1
ITK 76 0.062 3.0
TRBCA1 74 0.076 4.5
CD3D 69 0.011 3.7
HLA-DMA 70 0.012 2.1

The results obtained for the individual genes are comparable to the % concordance of
69% obtained in multivariate classification with all the genes in example 2.

Example 6
Classification performance of individual genes measured by Q-PCR in NSCLC
samples

Each of the 23 genes from example 3 were evaluated for classification
performance by using the algorithm applied to multivariate classification in NSCLC
samples (Cox-SPCA) using single gene expression values instead of the first principal
component.

After normalizing the expression values using the reference genes and
performing a z-score, the expression levels for each individual gene were used to build
a classifier as described in example 3. The risk score for each sample in the training set
was obtained and the samples were assigned to GS+ or GS- based on different cutoffs.
Performance of each cutoff was assessed by calculating the treatment HR associated
with this cutoff in each GS+ and GS- group. The best cutoff per gene was determined

individually by maximizing the interaction coefficient of the classification, that is
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0.0022 2.9 202659 at 73 0.0018 2.1 210982_s_at 71 0.0028 2.5 205758 at
0.0020 6.5 211149 at 66 0.0042 0.3 237515 at 68 0.0024 0.4 210972 x_at
0. 0019 3.8028i1a3%9at 71 0.0018 0.4 208885 at 68 0.0031 PCB/EP2010/063751

maximizing the difference between treatment HR in GS+ and GS-. Table below shows
treatment HR in GS+ and GS- obtained using this optimization process and the p-values

associated with those HR.

Table 12
GS+ p- GS- p-
Gene GS+ HR value GS-HR value
Cdorf7 0.182 0.03 1.133 0.71
CCL5 0.169 0.04 1.061 0.86
JAK?2 0.427 0.091 0.992 0.98
IRF1 0.521 0.088 1.567 0.46
CXCL9 0.166 0.027 1.040 0.91
IL2RG 0.244 0.056 1.162 0.66
CXCL10 0.648 0.2 1.607 0.57
SLC26A2 0.680 0.25 1.910 0.35
CD86 0.479 0.13 1.159 0.7
CD8A 0.209 0.024 1.204 0.6
UBD 0.230 0.016 1.413 0.37
GZMK 0.086 0.0082 1.364 0.37
GPR171 0.402 0.045 1.715 0.23
PSCDBP 0.340 0.025 1.514 0.28
CXCL2 0.635 0.16 2.476 0.26
ICOS 0.585 0.13 2.122 0.2
TRBC1 0.387 0.12 1.101 0.78
TRA@,TRAJ17,T§)DV2,TRAC,TRAV 0.288 0.026 1413 0.36
TARP;TRGC2 0.747 0.51 1.003 1
ITK 0.152 0.039 1.167 0.65
CD3D 0.217 0.033 1.202 0.59
HLA-DMA 0.394 0.17 1.094 0.79
SLAMF7 0.354 0.029 1.222 0.63

Example 7

Classification performance of individual genes measured by microarray in
melanoma samples

Each of the 100 PS from example 1 were evaluated for univariate classification
performance by using the algorithm applied to multivariate classification in melanoma
samples using single gene expression values instead of the first principal component.

After normalizing the expression values (gcrma) and performing a z-score, the

expression levels for each individual PS were used to build the classifier using all

152



211339 _s_at 71 0.0022 3.2 235175_at 73 0.0026 3.5 229391_s_at 73 0.0037 3.3
214470_at 64 0.0030 2.7 210915_x_at 73 0.0031 4.5

AFFXHUM S&B3M1M33H35_MB_at 71 0.0033 2.3 206082_at 75 O0rQ@®AP2810M63751
228362_s_at 73 0.0040 3.6 1562051_at 63

samples in training set. The t-test p-value for differential expression of each PS in the
training set and the fold change of Responders vs Non-Responders was calculated. The
probability of each sample in the training set being responder was obtained and the best
cutoff was determined for each gene by maximizing the concordance with clinical label

and the results are shown in the next table:

Table 13
Concordance | p-value t-

Probeset (%) test FC
225996 at 71 0.0002 0.2
205890 s at 75 0.0002 7.4
223575 at 75 0.0002 0.3
232481 s at 73 0.0011 0.3
213793 s at 77 0.0004 0.4
217436 x at 77 0.0004 2.1
228400 at 70 0.0025 0.4
204116 at 73 0.0005 5.4
232375 at 75 0.0005 2.4
244393 x at 70 0.0007 0.4
215806 x at 75 0.0004 3.6
221875 x at 75 0.0005 2.2
1555852 at 79 0.0010 3.1
208729 x at 75 0.0007 2.4
204806 x at 75 0.0006 2.2
211144 x_ at 75 0.0006 3.4
222838 at 73 0.0018 4.6
211911 x at 79 0.0008 24
208894 at 71 0.0018 2.6
203915 at 71 0.0023 6.5
226084 at 79 0.0007 0.4
216920 s at 75 0.0010 3.1
236328 at 75 0.0008 0.3
1562031 at 77 0.0012 2.5
212671 s at 71 0.0018 3.9
204533 at 68 0.0018 6.0
207795 s at 75 0.0009 3.0
217478 s at 73 0.0020 2.4
209606 at 73 0.0014 3.3
201474 s at 71 0.0037 0.5
211796 s at 73 0.0019 5.3
204070 at 71 0.0017 3.6
204556 s at 68 0.0031 0.4
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0. 0076 0.4 205097 _at 68 0.0028 0.4 229625 at 70 0.0032 3.2 228532 at 70
0.0044 2.4 222962 s at 71 0.0036 0.5 209774 x_at 73 0.0032 2.9 238524 at 73
0. 0030 2.wW020268309s at 66 0.0034 2.1 232234 _at 73 0. 003@C3E$2010/063751

Concordance | p-value t-

Probeset (%) test FC
1554240 a at 75 0.0012 2.9
235276 at 71 0.0022 2.9
202659 at 73 0.0018 2.1
210982 s _at 71 0.0028 2.5
205758 at 70 0.0020 6.5
211149 at 66 0.0042 0.3
237515 at 68 0.0024 0.4
210972 x at 68 0.0019 3.8
231229 at 71 0.0018 0.4
208885 at 68 0.0031 2.8
211339 s at 71 0.0022 3.2
235175 at 73 0.0026 3.5
229391 s at 73 0.0037 3.3
214470 at 64 0.0030 2.7
210915 x at 73 0.0031 4.5
AFFX-

HUMISGF3A/M97935 MB at | 71 0.0033 2.3
206082 at 75 0.0027 3.1
228362 s at 73 0.0040 3.6
1562051 at 63 0.0076 0.4
205097 at 68 0.0028 0.4
229625 at 70 0.0032 3.2
228532 at 70 0.0044 2.4
222962 s at 71 0.0036 0.5
209774 x at 73 0.0032 2.9
238524 at 73 0.0030 2.4
202643 s at 66 0.0034 2.1
232234 at 73 0.0030 3.4
204897 at 68 0.0044 2.4
232311 at 70 0.0037 2.2
229543 at 73 0.0051 3.3
202531 at 71 0.0031 2.7
210606 x at 71 0.0028 2.8
207651 at 75 0.0036 3.9
209813 x at 73 0.0028 2.7
228492 at 64 0.0059 0.2
219551 at 71 0.0031 2.4
1555759 a at 75 0.0031 2.4
205499 at 66 0.0063 0.4
1552613 s at 66 0.0048 1.9
228316 at 70 0.0041 0.5
210439 at 70 0.0042 2.6
234907 x at 77 0.0029 2.2
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204897 at 68 0.0044 2.4 232311_at 70 0.0037 2.2 229543_at 73 0.0051 3.3
202531 at 71 0.0031 2.7 210606_x_at 71 0.0028 2.8 207651_at 75 0.0036 3.9
209813_x_ w0 2611/03363628 2.7 228492_at 64 0. 0059 0.2 21955pCatepZd10/063751

Concordance | p-value t-
Probeset (%) test FC
211902 x at 70 0.0035 2.9
205685 at 71 0.0049 2.5
213193 x at 73 0.0044 4.3
1552612 at 70 0.0054 2.6
1552497 a at 70 0.0034 3.3
223593 at 75 0.0068 0.4
200615 s at 71 0.0041 0.5
206666 at 66 0.0050 4.1
204529 s _at 70 0.0037 3.1
1563473 at 66 0.0050 3.3
1553132 a at 73 0.0033 2.0
229390 at 71 0.0064 3.2
213539 at 68 0.0058 4.3
244061 at 66 0.0043 2.8
209770 at 68 0.0047 1.8
238587 at 66 0.0088 1.9
207536 s at 71 0.0037 2.6
221081 s at 64 0.0070 2.8
209671 x at 71 0.0041 3.0
239012 at 68 0.0069 2.3
229152 at 68 0.0052 5.3
202644 s at 66 0.0065 2.1
238581 at 71 0.0048 2.6
231577 s at 75 0.0065 2.7
204224 s at 64 0.0091 2.4

The results obtained for the individual PS are comparable to the % concordance of 68%
obtained in multivariate classification with all the genes in example 1.

REFERENCES

Dave SS, Wright G, Tan B et al. Prediction of survival in follicular lymphoma based on
molecular features of tumor-infiltrating immune cells. N.Engl.J.Med. 2004;351:2159-
2169

Hu Z, Fan C, Oh DS et al. The molecular portraits of breast tumors are conserved
across microarray platforms. BMC.Genomics 2006;7:96.

Weigelt B, Hu Z, He X et al. Molecular portraits and 70-gene prognosis signature are

preserved throughout the metastatic process of breast cancer. Cancer Res.
2005;65:9155-9158.

155



0.0031 2.4 1555759 _a at 75 0.0031 2.4 205499 at 66 0.0063 0.4 1552613 s_at
66 0.0048 1.9 228316 at 70 0.0041 0.5 210439 at 70 0.0042 2.6 234907 x_at
77 0.0029vd.2811/086998011/ 033095PCT/ EP2010/ 063751 Pr obeset pComposidassrs: ( 0/ 0)
p-val uet- test FC 211902 x_at

Golub T, Slonim D, Tamayo P et al. Molecular classification of cancer: class discovery
and class prediction by gene expression monitoring. Science 1999; 286: 531-536

Bair E, Tibshirani R. Semi-supervised methods to predict patient survival from gene
expression data. PLoS Biology 2004;2(4):511-522.

Tibshirani R, Hastie T, Narasimhan B et al. Diagnosis of multiple cancer types by
shrunken centroids of gene expression. PNAS 2002; 99(10): 6567-6572

Harlin H, Meng Y, Peterson AC et al. Chemokine expression in melanoma metastases
associated with CD8+ T-cell recruitment. Cancer Res. 2009;69(7):3077-85. Epub 2009
Mar 17

Wu H, Mao F, Olman V, Xu Y Hierarchical classification of functionally equivalent genes
in prokaryotes. Nucleic Acids Res. 2007;35(7):2125-40. Epub 2007 Mar 11.

Van 't Veer LJ, Dai H, van de Vijver MJ, He YD, Hart AA, Mao M, Peterse HL, van der
Kooy K, Marton MJ, Witteveen AT, et al. (2002)

Van 't Veer LJ, Dai H, van de Vijver MJ, He YD, Hart AA, Mao M, Peterse HL, van der
Kooy K, Marton MJ, Witteveen AT, et al. (2002) Gene expression profiling predicts
clinical outcome of breast cancer. Nature, 415(6871), 530-556.

Ginzinger DG. ,Gene quantification using real-time quantitative PCR: an emerging
technology hits the mainstream Exp Hematol. 2002 Jun;30(6):503-12. Review.

Balch CM. Cutaneous melanoma: prognosis and treatment results worldwide. Semin
Surg Oncol. 1992 Nov-Dec;8(6):400-14.

Weynants P, Lethé B, Brasseur F, Marchand M, Boon T. Expression of mage genes by
non-small-cell lung carcinomas. Int J Cancer. 1994 Mar 15;56(6):826-9.

Gaugler B, Van den Eynde B, van der Bruggen P, Romero P, Gaforio JJ, De Plaen E,
Lethé B, Brasseur F, Boon T. Human gene MAGE-3 codes for an antigen recognized on
a melanoma by autologous cytolytic T lymphocytes. J Exp Med. 1994 Mar 1;179(3):921-
30.

Patard JJ, Brasseur F, Gil-Diez S, Radvanyi F, Marchand M, Frangois P, Abi-Aad A,
Van Cangh P, Abbou CC, Chopin D, et al. Expression of MAGE genes in transitional-

156



70 0.0035 2.9 205685_at 71 0.0049 2.5 213193_x_at 73 0.0044 4.3 1552612_at
70 0.0054 2.6 1552497_a_at 70 0.0034 3.3 223593_at 75 0.0068 0.4
200615_s_wb 26i1/0330841 0.5 206666_at 66 0.0050 4.1 204529C3/rpb016@63350037

cell carcinomas of the urinary bladder. Int J Cancer. 1995 Feb 20;64(1):60-4.

Moore A, McCarthy L, Mills KH. The adjuvant combination monophosphoryl lipid A and
QS21 switches T cell responses induced with a soluble recombinant HIV protein from
Th2 to Th1. Vaccine. 1999 Jun 4;17(20-21):2517-27.

Gérard CM, Baudson N, Kraemer K, Bruck C, Gargon N, Paterson Y, Pan ZK, Pardoll
D. Therapeutic potential of protein and adjuvant vaccinations on tumour growth.
Vaccine. 2001 Mar 21;19(17-19):2583-9.

Maniatis et al., Molecular Cloning - A Laboratory Manual; Cold Spring Harbor, 1982-
1989.

Krieg AM, Davis HL. Enhancing vaccines with immune stimulatory CpG DNA. Curr Opin
Mol Ther. 2001 Feb;3(1):15-24. Review.

Ren J, Zheng L, Chen Q, Li H, Zhang L, Zhu H. Co-administration of a DNA vaccine
encoding the prostate specific membrane antigen and CpG oligodeoxynucleotides
suppresses tumor growth. J Transl Med. 2004 Sep 9;2(1):29.

Wu Z, Irizarry RA, Gentleman R, Martinez-Murillo F, Spencer F. A model-based

background adjustment for oligonucleotide expression arrays. J Am Stat Ass. 2004; 99:
909-917

157



3.1 1563473 _at 66 0.0050 3.3 1553132 a_at 73 0.0033 2.0 229390_at 71 0.0064
3.2 213539 _at 68 0.0058 4.3 244061 _at 66 0.0043 2.8 209770_at 68 0.0047 1.8
238587 _atwb6@o/@6B8 1.9 207536 _s _at 71 0.0037 2.6 22108PC3/FPL010/063751

Appendix 1 - GCRMA-enabled, modified RefPlus R code

require (affyPLM)
pe <- read.table ("VR63933P_ pe.txt")
pe <- unstack (pe)
rqg <- scan ("VR63933P_rq.txt ")
gcrmaplus <- function (Future, gcrmapara, r.d, p.e, bg = TRUE)
{
if (missing(r.qg) & (missing(gcrmapara))) {
stop ("Missing Reference Quantiles")
}
if (missing(p.e) & (missing(gcrmapara))) {
stop ("missing Probe Effects")

}

if (!missing(gcrmapara)) {
r.qg = gcrmaparal [1]]
p.e = gcrmaparal [2]]

cat ("Use gcrmapara.\n")
1
else {
cat ("Use Reference.Quantiles and Probe.Effects.\n")
1
if (bg == TRUE)
Future <- bg.adjust.gcrma (Future)
PM = pm(Future)
pm(Future) <- normalize.quantiles2 (PM, r.q)
rm (PM)
future <- gcrmaref.predict (Future, p.e)
return (future)
1
gcrmaref.predict <- function (Future, p.e)
{
PMindex <- pmindex(Future)
PM <- logZ2 (pm(Future))
PM <- sweep(PM, 1, unlist(p.e))
pm(Future) <- PM
PMlist <- lapply(PMindex, function(x, y) intensity(y) [x,
1, Future)
future <- t(sapply(PMlist, colMedians))
colnames (future) <- sampleNames (Future)
return (future)
1
normalize.quantiles?2 <- function (X, Reference.Quantiles)
{
apply (X, 2, function(x, y) ylrank(x)], Reference.Quantiles)
1

colMedians <- function (mat) rowMedians (t (mat))
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64 0.0070 2.8 209671 x_at 71 0.0041 3.0 239012_at 68 0.0069 2.3 229152 at
68 0.0052 5.3 202644 _s_at 66 0.0065 2.1 238581 at 71 0.0048 2.6 231577_s_at
75 0. 0065vd.2611284®84 s _at 64 0.0091 2.4 The results obtairmedihossshe

i ndi vidual PS are conparable to the % concordance of 68% obtai ned in
multivariate classification with all the genes in exanple 1. REFERENCES

WE CLAIM:

1. A method of characterising a patient as a responder or non-responder to a
therapy comprising the steps of:

(a) analysing a patient derived sample for differential expression of the gene
products of one or more genes of Table 1, and

(b) characterising the patient from which the sample was derived as a responder
or non-responder, based on the results of step (a),

wherein the characterisation step is performed by reference or comparison to a
standard or a training set or using an algorithm whose parameters were obtained from a

standard or training set.

2. A method of treating a patient comprising the steps of:

(a) obtaining an analysis of a patient derived sample for differential expression of
the gene products of one or more genes of Table 1, wherein the results characterise a
patient as a responder or non-responder to an immunotherapeutic and wherein the
characterisation step is performed by reference or comparison to a standard or a
training set or using an algorithm whose parameters were obtained from a standard or

training set; and

(b) selecting the patient for at least one administration of an appropriate
immunotherapeutic if the patient is characterized as a responder to the

immunotherapeutic.

3. A method of determining whether a patient is a responder or a non-

responder to an immunotherapeutic comprising the steps of:
(a) obtaining a patient derived sample; and

(b) analysing the patient derived sample for differential expression of the
gene products of one or more genes of Table 1, wherein the results determine whether

the patient is characterised as a responder or non-responder to an immunotherapeutic
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expr gssi on g'r r ayg?ﬂﬁ{h@a%%rﬁﬁﬁg?g %gf :égggg’l[}%ﬂ?{)‘eﬁgﬁ{%&% 9%
GCRVA- patiehtedgriveddédmeld Gesamples fRomoa epatiequior eptientgPlrédpgotively, hawdg a abl e
(" VR63%33P p?..t xf "L%t e <- unstack(pe) rq <- scan ("VR63933Prq.txt " )

gcr mapl (VB CNGRCR Bﬁn?Future, gcrrmapara, r.q, p.e, bg = TRUE) { if
(mssing(r.q) & (mssing(gcrmapara))) f
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stop("M ssing Reference Quantiles”) 1 if (mssing(p.e) &

(m ssing(gcrmapara))) f stop("m ssing Probe Effects”) 1 if

(! m ssi ngyoeonmmpara)) f r.q = gcrmapara[[1]] p.e = gcr mepaeekiidloss7sat (" Use
gcrmapara.\n") 1 else f cat("Use Reference.Quantiles and Probe. Effects.\n")
1if (bg == TRUE) Future <- bg.adjust.gcrma(Future) PM = pn{Future)
pm(Future) <- normalize.quantiles2(PM r.q) rm PM future <-

gcrmaref . predi ct (Future, p.e) return (future) 1 gcrmaref. predi ct <-

function (Fgturea feflod 4 E rrb]n@ guLLI\{/P %4 Mersin! t FZ)%P%&UMBW e))

PM <- sweep(PM 1 unl1st ture st <- ndex,
functi dm(atmevyt) isi cﬂrmesnmyr(qn)o[theraﬂ)y, ;ﬁlefefabl)/ d¢artcer emmmunofrsappy y¢rPiielastoma

col Medi aafc) col nanes(future) <- sanpleNanes(Future) return (future) 1
nor mal E2& QUL FIEEL <- function (X, Reference.Quantiles) { apply(X, 2,
function(x, y) y[rank(x)], Reference.Qantiles)

10. A method according to claim 9, wherein the cancer immunotherapy is
MAGE.

11. A method according to claim 10, wherein the MAGE immunotherapy is
MAGE A3 immunotherapy.

12. A method according to any of claims 1 to 11, wherein the one or more
genes of Table 1 are at least 63, at least 68, at least 70, at least 75, at least 80 or

substantially all the genes listed in Table 1 and/or any combination thereof.

13. A method according to any of claims 5 to 11, wherein the one or more
probe sets of Table 1 are at least 74, at least 75, at least 80, at least 85, at least 90 or

all the probe sets listed in Table 1 and/or any combination thereof.

14. A method according to any of claims 1 to 13, in which the one or more

genes are upregulated in comparison to their normal expression.

15. A method according to any of claims 1 to 14, in which at least 80% of the

genes are upregulated in comparison to their normal expression.

16. A method according to any of claims 1 to 15, further comprising the step of

determining whether the gene products are upregulated and/or downregulated.
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det er m ni ng 1®het ﬁéﬂeﬁﬂoﬁaﬁqcéfﬁ'ng {0 any pEgsERNE Claim éorrﬁ‘@ﬁs'ngé@ﬁd?fcﬁepmtbﬁ fan

| MUNOREI ARG B CRIRE b3 BEIdRE g8hEBFodsts ~ (a) obtaining a
patient derived sanple (A'bﬁ anal ysing the patient derived
sanpl e for differenti al expression of the gene products of one or nore
genes of Table 1, wherein the results determ ne whether the patient is
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performfﬁdrotayray&ftefrmf@rrarlzdyﬁhwgmekme@slst\.andard or a training set or
using an al gorithm whose paraneters were obtained froma standard or
training set. 4. A nethod as clainmed in any of clains 1 to 3 wherein
the one or nore genes of Table 1 are at | east 63 genes listed in Table 1 or
subst anti al by. al Uskhe agssirslisiRe et fdaetl6s bf Taby&@seslin Tabihé 17or data genératétt
met hod for characterising a patient as_ a_responder or non-responder to
t her aptfrh%réf‘fﬁml Qi ﬁb'%ﬁbl@sﬁ’h@e wrﬁba 548 ired@blgel i aFedpta amesated tger@érom &luct
recogni get
sequen Eggorﬁ whi cl% z';tre sﬁ%t@n%r%%%jll ﬁﬁgﬂg%eé ﬁkéli/ ?és%%nh%éﬁic%ﬁreﬁggﬁﬁ@r o
char acthlerapatiush astamcesinpauhathaepyby ref erence or conparison to a standard
or a training set or using an al gorithm whose paraneters were obtained from
a standard or training set. 6. A nethod as clained in claimb5 wherein
the one or nore probe sets of Table 1 are at |east 74 of the probe sets
I i st ed in Tabl e l]JserasadIdamtddemMmbez@wmerémrth@fgeae lishcdraptisss &, cdnsists 6f

ned in an or 3to 6 conprising the further
step O]eup H?’f‘ yy"ﬁlntbezgeﬁﬁﬁoéﬁ Seéstrég%@ﬁcﬂ and sel ecting the patient for
t her apy. 8. A nethod according to any of clains 1 to 7, in which the
standard is a patient-derived sanple or sanples froma patient or patients,
respectivel havi ng a known clinical outcone. WO
2011/ osso%é@n Eﬁzm'emﬁ@ﬁfompﬂsmg POIYNURRONEE RERSEIGRHRIIMERRNLT aRd ai s
1 to 8, \ t I I
or ef er TP caie (b oed R Rorahe R8T Bct o o ARET okl Tt tclEb@Brom the
A net hgeneg dietedi ingT atde cll, ain rwrdch wbtyneclnotld\@ pwb&seor proienseth exoamprensnianGE.
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wher ei Betshen &dié neitroadiag. genes of Table 1 are at |east 63, at |east 68, at

| east 70, at least 75, at |east 80 or substantially all the genes listed in
Tabl e 1 and/or any conbi nation thereof. 13. A nethod according to
any of clainms 5 to 11, wherein the one or nore probe sets of Table 1 are at
| east 74, at least 75, at |east 80, at least 85, at least 90 or all the
probe sets listed in Table 1 and/or any conbination thereof. 14. A
nmet hod according to any of clains 1 to 13, in which the one or nore genes
are upregul ated in conparison to t hei ¥62hor mal expressi on.



15. A nmethod according to any of clains 1 to 14, in which at |east 80% of
the genes are upregulated in conparison to their normal expression.

16. A netwodop@ssdi ng to any of clainms 1 to 15, furthercemppeionssve t he
step of determ ning whet her the gene products are upregul ated and/ or

downr egul ated. WD 2011/ 033095PCT/ EP2010/ 063751 17. A nmethod according
to claim 16, wherein a determ nation that the gene products are upregul ated
and/ or downregul ated indi cates a responder. 18. A method according to
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met hod according to any prec g use o obe for the

i dent i hybadisabledd a sequameemf the gengqmedystad et igast one gerOseldctad tftoma the
according to any preceding claimconprising use of a mcroarray kit or PCR
f or angﬁag?ﬁﬁtegé'ﬁiag@pfession. 21. Use of a gene list of at |east 63
of the genes in Table 1 or data generated therefromor at |east 74 of the
probe sets in Table 1 or data generated therefromto performan anal ysis of
whet her a pg;éi ent wll be a likel .r(gs.po%ger r_non-responder to a therapy,
such as canéer i IR EN G, claimed in gaim g or g 26 ¢RIBPTHNG PIYRHSIOU#Rr ei n
the gengoddsSdor§ERENERS afl rﬁ@ﬂéi’s%lé t8fa SHiRehadbf el gert probiler FEREFeRES Pr obe
sets in Table 1. 23. m croarray conprising pol ynucl eoti de probes
conpl efigigddn yagled2.hybri di sabl e to a sequence of the gene product of at

| east one gene selected fromthe genes listed in Table 1, in which

pol ynucl eoti de probes or probe sets conplenentary and hybridi sable to the
genes of Table 1 constitute at | east 50% of the probes or probe sets on

sai d m croakbay. A Wagrodtid B30BPASiNngP2ea0s 068 1Bdasuring the2expressiary; dar r ay

conpri sin ol ynucl ept.i.de praob (of0) nt ar nd hybridisable to
cequengeadpR pEBES el G RolD RN ATeH TN e hE et B 3t BES P Bihrb Rt Bnes

| i st ed geRed aigter] i Table 1 0r25f tie HeREOGOHBYsAST HerlhBRE iliBtedl M MaB@ Orfoel ai m
24 conprising pol ynucl eoti de probes, conpl enentary and hybridisable to a

sequen®&riefmingdhe axthes ebiemx oog ot Hainyehd 2Pi sted in Tabl e 2. 26. A
di agnostic kit conprising neans for neasuring the expression, for exanple
probes hybridising to nRNA or cDNA gene products, of the one or nore of the
genes listed in Table 1 or of the gene products of the genes listed in

Tabl e 1 for 2ger f brmeingdiofdreatingotl pafienirshasriedgeccasiangspongeragcording to 27,

A nmeth i pg: atient .ch j rdj to

t he ne?rﬂeogﬁ%tbg@ﬁgi Er#gmis Bo%?%?ﬂﬁ%éaﬁ ﬁ{éhzﬁ%‘iogfrggrérf:?/lgo g?’a?ocrrs%zgrl{&ge% or
t he di aipyrestic kitiof ctdimd6iconiisingoagmingsteringad riom prisgionnep naprisimg a sumioan
conprising.a tumur associ agted antigen to the patient. 28. A
corrposiaﬁﬁgﬂ‘%@gr?gﬁpg?ﬁ%ﬁ? Q%W@gr associ ated antigen for the treatnent of
patients determ ned to have, or characterised as, a responder according to
the nethod of clainms 1 to 20 or use of the microarray of clains 23 to 25 or
t he diagnostic kit of claim26. 29. Use of a conposition conprising
a tunmour as<8ci aﬁé@%‘t@é‘r@m\orﬁm pleparaRssosiated an‘i*ﬂ_ﬁﬂ onthenireataient gk
treat meatieqs d&ér‘nﬁﬁéﬁ gﬂﬁgfé,fcqr%ré&eﬂi@@a@a Fé&%bﬁ&%re%c%%ﬁné?to nd RRARGEer

according to the net aims 1 to 20 or use o e mcroarray of
cl ai ns of8laims 230@0 arhusedifdlgd o¥crioarrRy ©of offaires aBrie 26.orWe diagnostic kit of claim

2011/ 0% 095PCT/ EP2010/ 063751 30. A nethod, conposition or use
according to any one of clains 27 to 29, in which the tunour associ ated
antigen is a MACE anti gen. 31. A nethod, conposition or use according

to any one of clainms 27 to 30, in which the conposition further conprises
an adj uvant 3 A solid.surface.to which are linked to.a plurality
of detecti ofi%ageHtE ‘%)ff aa9°mea§{'°%§°mprtw @eh&@mﬂﬁ §§§?p$<tﬁgﬁrg}|g§nlgn W ch
det ect ippdp RIS of 28 EmEAiRaRIeAt Fbr €l efdatment b RtRhES Se®inied he HRRESS OF

pol ypepti des encoded by the genes. .
characterised as a responder according to the method of claims 1 to 20 or use of the

microarray of claims 23 to 25 or the diagnostic kit of claim 26.
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30. A method, composition or use according to any one of claims 27 to 29, in

which the tumour associated antigen is a MAGE antigen.

31. A method, composition or use according to any one of claims 27 to 30, in

which the composition further comprises an adjuvant.

32. A solid surface to which are linked to a plurality of detection agents of at
least 63 of the genes listed in Table 1, which detection agents are capable of detecting

the expression of the genes or polypeptides encoded by the genes.
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