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METHODS OF ASSESSING A PROPENSITY OF CLINICAL OUTCOME FOR
A FEMALE MAMMAL SUFFERING FROM BREAST CANCER

FIELD OF THE INVENTION

[0001] The present invention relates to methods of assessing a propensity of
the clinical outcome of a female mammal suffering from breast cancer,
preferably after said female mammal has been treated with chemotherapy, for
example anthracycline-based chemotherapy.

BACKGROUND

[0002] Breast cancer is the most common nonskin malignancy in women.
and the second leading cause of female cancer mortality (FEAR et al., IEEE
Potentials, vol. 22 (1), p :12-18, 2003).

[0003] Worldwide, breast cancer is the most common cancer in women. It is
estimated than in the year 2000, there were 350.000 new breast cancer cases
in Europe, while the number of deaths from breast cancer was estimated at
130.000. Breast cancer is responsible for 26.5% of all new cancer cases
among women in Europe, and 17.5% of cancer deaths. The highest incidence
rates for the year 2000 were in Western Europe, with France in third position
(42.000 new cases and 12.000 deaths). Despite these high rates of incidence
and mortality, the survival of women diagnosed with breast cancer increased in
Europe and in France since the end of the 1970s. This improvement is
probably in relation with early diagnosis and screening programs and with
adjuvant systemic therapy.

[0004] Adjuvant chemotherapy (CT) for breast cancer has undergone major
changes over the past two decades. Results from the published update of the
overview analysis by the Early Breast Cancer Trialists’ Collaborative group
indicated that administration of adjuvant CT significantly reduced the risk of
recurrence by 23.5% and the risk of death by 15.3% . According to the same
overview, the 10-year recurrence-free survival for node-positive patients
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treated with adjuvant CT was 47.6% for patients younger than 50 years and
43.6% for those 50 to 69 years of age. The 10-year overall survival (OS) was
53.8% and 48.6% respectively. This overview analysis also demonstrated that,
as compared with standard combination of cyclophosphamide, methotrexate
and 5FU (CMF), regimens that contained anthracyclins reduced the annual
risk of recurrence of breast cancer by 12% and the annual risk of death by
11%. Such regimens are significantly (2p=0.0001 for recurrence, 2p<0.00001
for breast cancer mortality) more effective than CMF.

[0005] The most commonly used anthracycline-based adjuvant CT regimen
in USA consists of four cycles of doxorubicin plus cyclophosphamide (AC)
administrated every 21 days. Six cycles of FAC (cyclophosphamide,
doxorubicin, and fluorouracil) every 3 weeks were also accepted as
appropriate adjuvant regimen. Since epirubicin is less cardiotoxic than
doxorubicin at an equimolar dose (recommended cumulative doses of
doxorubicin and epirubicin are 550 mg/m? and 1.000 mg/m?, respectively),
several groups introduced epirubicin. A National Cancer Institute of Canada
study showed that six cycles of cyclophosphamide, epirubicin, fluorouracil
(CEF) were superior to six cycles of CMF . The Groupe Frangais d’Etudes
Adjuvantes (GFEA; The French Adjuvant Trial Group) has studied epirubicin in
the treatment of breast cancer for several years. The FEC regimen
(fluorouracil, epirubicin, cyclophosphamide) has been evaluated in the trial
setting lymph node-positive patients. Six cycles of adjuvant FEC 50 (epirubicin
50 mg/m?) are better than 3 cycles. Subsequently a trial in patients less than
65 years of age, with node-positive operable breast cancer, compared FEC 50
versus FEC 100 (epirubicin 100 mg/m?). Six cycles of FEC 100 was associated
with improved relapse rates and better survival. Thus, 6 cycles of FEC every
three weeks were generally accepted a few years ago in France as

appropriate and “standard” adjuvant regimens for early breast cancer.

[0006] Recently, taxanes have emerged as potent agents for the adjuvant
treatment of breast cancer. Studies involving more than 20.000 patients have

been reported or are ongoing. Recent published adjuvant trials with taxanes
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(paclitaxel, docetaxel) in node-positive breast cancer have demonstrated an
additional benefit (as compared with regimen without taxanes), ranging from 2
to 7% in absolute difference in disease-free survival (DFS) or overall survival
(OS) at 5 years. Two trials showed the benefit of incorporating sequentially 4
courses of paclitaxel after 4 cycles of AC: CALGB 9344 and NSABP B-28 .
Two trials showed the benefit of incorporating docetaxel: BCIRG 01 study,
which compared the FAC regimen (6 cycles) to the TAC regimen (docetaxel,
doxorubicin, and fluorouracil, 8 cycles) , and PACS 01 study. The PACS 01
study (1.999 patients included) was promoted by the French Federation of
Anti-Cancer Centers (FNCLCC). It compared the FEC 100 regimen (6 cycles)
to a sequential regimen, 3 cycles of FEC100 followed by 3 cycles of docetaxel
administered at the dose of 100 mg/m? every 3 weeks in node-positive
patients. At a median follow-up of 60 months, adjuvant CT with 3 cycles of
FEC100 followed by 3 cycles of docetaxel improved recurrence-free survival
(reduction in the hazard rate of recurrence, 17%, p=0.04) and OS (reduction in
the hazard rate of death, 23% p=0.005) (13). The 5-year DFS are 78.3% (3
FEC100 - 3 docetaxel arm) vs 73.2% (6 FEC100 arm) and the 5-year OS are
90.7 vs 86.7 respectively. In comparison with the BCIRG study, the incidence
of febrile neutropenia, infection and cardiac dysfunction is very low especially
in the sequential arm. As a consequence of these trials, the combination of
anthracyclin and taxane has become the new standard of adjuvant CT for
node-positive breast cancer. Several other trials promoted by the FNCLCC
(PACS) investigated the optimal scheme of combination eprubicin-docetaxel:
the PACS 04 study compared the FEC 100 regimen (6 cycles) to the
combination epirubicin 75 mg/m? + docetaxel 75 mg/m? every 3 weeks in
node-positive patients. Follow-up is ongoing with 3.015 patients included (end
of inclusions in August 2004). The PACS 06 compared FEC 100 x 3 cycles
every 2 weeks followed by docetaxel 100 mg/m? x 3 cycles every 2 weeks, in
association with G-CSF, with either a 2-week or a 4-week interval between
FEC and docetaxel. The primary endpoint was to define the rate of patients
with any toxicity requiring dose reduction or treatment delay by more than one
week over the 6 courses. As May 2005, the recruitment was stopped after 74

inclusions with the following conclusion, FEC 100 x 3 cycles every 2 weeks
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followed by docetaxel 100 mg/m? x 3 cycles every 2 weeks, with a 2-week
interval between FEC and docetaxel is not feasible due to an excess of skin /

hand-foot syndrome severe toxicities.

[0007] Currently, adjuvant CT in early breast cancer is indicated according
classical prognostic factors such the axillary lymph node status, the
pathological size and grading of tumour, the hormonal receptor expression,
and age of patients. These factors remain insufficient for reflecting the whole
heterogeneity of disease, and none of them has been validated for selecting
the optimal regimen of CT, resulting in the delivery of a combination of
anthracyclin-taxane to all node-positive patients. However, recent studies have
shown that in sub-groups of patients the addition of taxanes did not provide
benefit as compared to FAC or FEC and that these classical regimens without
taxanes might provide long survival in certain patients. Altogether with the
potential toxicity and cost of the combination of anthracyclin-taxane, as well as
the ongoing introduction/development of new drugs in adjuvant regimens (CT
such as capecitabine, targeted therapy such as trastuzumab , hormone
therapy such as anti-aromatases , diphosphonates), these data call for the
identification of parameters predictive of clinical outcome (prognostic and/or
predictive of response to CT) after given regimen of adjuvant CT.

[0008] A lot of research, mainly retrospective, has been performed to find
predictive biological factors of adjuvant CT effectiveness, but, presently, there
is still no individual admitted factor. The current prognostic factors evaluate
only poorly the heterogeneous clinical behavior of disease. In consequence,
many N- patients are subjected to unnecessary anthracycline-based adjuvant
CT, and all N+ patients receive regimens based on anthracyclines and taxanes
(Piccart et al. The Breast 14:439-445, 2005). However, taxanes are not yet
universally accepted as standard treatment (Colozza et al. Oncologist 11:111-
125, 2006). Recent randomized studies (Buzdar et al. Clin Cancer Res 8:1073-
1079, 2002; Henderson et al. J Clin Oncol 21:976-983, 2003: Mamounas et al.
J Clin Oncol 23:3686-3696, 2005; Martin et al. N Engl J Med 352:2302-2313,
2005; Roche et al. J Clin Oncol 24:5664-5671, 2006) have shown that the
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addition of taxanes provides a significant but small benefit (3 to 7%) in 5-year
survival. This suggests that a majority of patients do not benefit from the
anthracycline-taxane combination. The availability of new drugs in adjuvant
setting and the heterogeneity of breast cancer render necessary the tailoring of
treatment without systematically associating all drugs. This challenge
supposes to better assess the metastatic risk after CT. No biological factor
predictive of anthracycline-based adjuvant CT efficacy (Hayes, The Breast
14:493-499, 2005) has yet been validated and introduced in routine use.

[0009] A predictive factor will be of a tremendous interest to select patients
who benefit or who do not benefit from a specific regimen of adjuvant CT.
Breast cancer is a complex genetic disease characterized by the accumulation
of multiple molecular alterations. Pathological and clinical factors are
insufficient to capture the complex cascade of events which drive the

heterogeneous clinical behaviour of tumours.

[0010] High-throughput molecular technologies provide novel tools to tackle
this complexity. In particular, DNA microarrays allow the simultaneous and
quantitative analysis of the mRNA expression levels of thousands of genes in
a single assay. The first research results are promising; comprehensive gene
expression profiles of breast tumours are revealing new sub-groups of tumour

in groups a priori identical, but with different outcome.

[0011] Several retrospective studies confirm the prognostic potential of DNA
microarrays in breast cancer (Bertucci et al. Omics 10:429-443, 2006). Most
studies focused on survival without any adjuvant systemic therapy (van de
Vijver et al. N Engl J Med 347:1999-2009, 2002; van 't Veer et al. Nature
415:530-536, 2002; Wang et al. Lancet 365:671-679, 2005; Foekens et al. J
Clin Oncol 24:1665-1671, 2006) after adjuvant HT (Ma et al. Cancer Cell
5:607-616, 2004; Paik et al. N Engl J Med 351:2817-2826, 2004; Oh et al. J
Clin Oncol 24:1656-1664, 2006) and after neo-adjuvant CT ( Sorlie et al. Proc
Natl Acad Sci U S A 98:10869-10874, 2001: Sorlie et al. Proc Natl Acad Sci U
S A 100:8418-8423, 2003). A few studies directly analyzed the response to
primary CT (Ayers et al. J Clin Oncol 22:2284-2293, 2004; Bertucci et al.
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Cancer Res 64:8558-8565, 2004; Chang et al. Lancet 362:362-369, 2003;
Hannemann et al. J Clin Oncol. 23:3331-3342, 2005). Only few data with small
(Bertucci al. Lancet 360:173-174; discussion 174, 2002; Bertucci et al. Hum
Mol Genet 9:2981-2991, 2000) or heterogeneous series (Pawitan et al. Breast
Cancer Res 7:R953-964, 2005) are available regarding outcome after adjuvant
CT.. In all these studies, the prognostic and/or predictive muiltigenic signatures
appeared more performing than individual molecular and pathoclinical

parameters.

[0012] There is a need of adapting adjuvant CT in patients that are
candidate to CT. The ongoing introduction of new drugs in adjuvant setting - in
general associated to a low and heterogeneous benefit and a morbid and
financial cost - necessitates refining the assessment of the metastatic risk after

a given CT regimen and the decision regarding what CT regimen to use.

[0013] After exhausting testing we have identified gene marker sets that
predict clinical outcome after CT, and methods of use thereof. This represents
a step towards molecular tailoring by guiding patients towards the most
beneficial CT regimen. This would allow moving away from the “one shoe fits
all” strategy used in oncology for many years and from the ongoing therapeutic

escalation.

SUMMARY OF THE INVENTION
[0014] The invention relates to a method for assessing the clinical outcome

of a female mammal suffering from breast cancer, comprising the step of:

[0015] a) generating a metagene adjusted value underER by comparing the
expression level, in a biological sample from said female mammal and in a
control, of at least 10 nucleic acid sequences selected in the group comprising
or consisting of: SEQ ID N0:374 (nm_000212), SEQ ID No:1027 (nm_007365),

-SEQ ID No:598 (nm_000636), SEQ ID No:717 (nm_024598), SEQ ID No:573

(nm_001527), SEQ ID No:83 (nm_015065), SEQ ID No:12 (nm_002964), SEQ
ID No:405 (hm_000852), SEQ ID No:856 (nm_005564), SEQ ID No:384
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(nm_002466), SEQ ID No:167 (nm_002627), SEQ ID No:51 (nm_198433),

 SEQ ID No:999 (nm_145290), SEQ ID No:979 (nm_004414), SEQ ID No:2

(nm_005245), SEQ ID No:98 (nm_016267), SEQ ID No:751 (nm_002423),
SEQ ID No:696 (nm_001428), SEQ ID No:1050 (BC034638), SEQ ID No:488
(nm_002979), SEQ ID No:262 (nm_005194), SEQ 1D No:1020 (nm_000359),
SEQ ID No:1106 (BC015969), SEQ ID No:952 (nm_003878), SEQ ID No:675
(nm_001512), SEQ ID No:289 (nm_020179), SEQ ID No:553 (nm_004701),
SEQ ID No:579 (nm_001814), SEQ ID No:760 (nm_005746), SEQ ID No:805
(nm_014624), SEQ ID No:361 (nm_002906), SEQ ID No:448 (nm_198569),
SEQ ID No:170 (nm_002428), SEQ ID No:878 (nm_002774), SEQ ID
No:1117, SEQ ID No:612 (hm_032515), SEQ ID No:540 (nm_003159), SEQ
ID No:823 (hm_000100), SEQ ID No:131 (nm_145280), SEQ ID No:705
(hm_005596), SEQ ID No:31 (nm_005558), and SEQ (D No:199
(nm_024323), fragments, derivatives or complementary sequences thereof.

[0016] Preferably, at least 20 nucleic acid sequences selected in said group,

and more preferably at least 25 nucleic acid sequences selected in said group.

[0017] In one embodiment, said metagene adjusted value underER is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 20 nucleic acid sequences selected in
the group consisting of : SEQ ID No:374 (nm_000212); SEQ ID No:1027
(nm_007365); SEQ ID No:598 (nm_000636); SEQ ID No:573 (nm_001527);
SEQ ID No:83 (nm_015065); SEQ 1D No:12 (nm_002964); SEQ ID No:405
(nm_000852); SEQ ID No:856 (nm_005564); SEQ ID No:167 (nm_002627);
SEQ ID No:51 (nm_198433); SEQ ID No:98 (nm_016267); SEQ ID No:751
(nm_002423); SEQ ID No:696 (nm_001428); SEQ ID No0:262 (nm_005194);
SEQ ID No:1020 (nm_000359); SEQ ID No:579 (nm_001814); SEQ ID No:760
(nm_005746);, SEQ ID No:805 (nm_014624); SEQ ID No:878 (nm_002774);
and SEQ ID No:612 (nm_032515), fragments, derivatives or complementary
sequences thereof.

[0018] In another embodiment, said metagene adjusted value underER is

generated by comparing the expression level, in a biological sample from said
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female mammal and in a control, of the 27 nucleic acid sequences selected in
the group consisting of : SEQ ID No:374 (nm_000212); SEQ ID No:1027
(nm_007365); SEQ ID No:598 (nm_000636); SEQ ID No:573 (nm_001527);
SEQ ID No:83 (nm_015065); SEQ ID No:12 (nm_002964); SEQ ID No:405
(nm_000852); SEQ ID No:856 (nm_005564); SEQ ID No:167 (nm_002627);
SEQ ID No:51 (nm_198433); SEQ ID No:98 (nm_016267); SEQ ID No:751
(nm_002423); SEQ ID No:696 (nm_001428); SEQ ID No0:262 (nm_005194);
SEQ ID No:1020 (nm_000359); SEQ ID No:579 (nm_001814); SEQ ID No:760
(nm_005746); SEQ ID No:805 (nm_014624); SEQ ID No0:878 (nm_002774);
SEQ ID No:612 (nm_032515); SEQ ID No0:384 (nm_002466); SEQ ID No:2
(nm_005245); SEQ ID No:1050 (BC034638); SEQ ID No0:952 (nm_003878);
SEQ ID No:361 (nm_002906); SEQ ID No:31 (nm_005558); and SEQ ID
No:199 (nm_024323), fragments, derivatives or complementary sequences
thereof.

[0019] b) generating a metagene adjusted value underPR by comparing the
expression level, in a biological sample from said female mammal and in a
control, of at least 6 nucleic acid sequences selected in the group comprising
or consisting of : SEQ ID No:598 (nm_000636), SEQ ID No:1122, SEQ ID
No:364 (nm_002253), SEQ ID No:387 (nm_006563), SEQ ID No:34
(nm_001229), SEQ ID No0:657 (nm_000633), SEQ ID No0:384 (nm_002466),
SEQ ID No:451 (nm_001110), SEQ ID No:999 (nm_145290), SEQ ID No:1056
(AK126297), SEQ ID No:15 (nm_003243), SEQ ID No:1090 (AK125808), SEQ
ID No:1120, SEQ ID No:12 (nm_002964), SEQ ID No:743 (nm_006875), SEQ
ID No:414 (nm_000546), SEQ ID No:374 (nm_000212), SEQ ID No:711
(nm_002291), SEQ ID No:663 (nm_006928), SEQ ID No:1102 (AK124587),
SEQ ID No:237 (nm_002644), SEQ ID No:60 (nm_022640), SEQ ID No:361
(nm_002906), SEQ ID No:119 (nm_004730) (or SEQ ID No:1109
(NM_002019)), SEQ ID No:167 (nm_002627), SEQ ID No0:339 (nm_144970),
SEQ ID No:333 (nm_145037), SEQ ID No:83 (nm_015065), SEQ ID No0:330
(nm_018291), SEQ ID No:1024 (nm_030666), SEQ ID No:229 (nm_004586),
SEQ ID No0:925 (nm_005257), SEQ ID No:788 (nm_001005369), SEQ ID
No:1104 (AK128524), SEQ ID No0:1103 (BX108410), SEQ ID No:66
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(nm_000416), SEQ ID No:1030 (nm_024007), SEQ ID No:1119, SEQ ID
No:1068 (AK024670), SEQ ID No:241 (nm_000801), SEQ ID No:398
(nm_003084), SEQ ID No:74 (nm_000878), SEQ ID No:1087 (AK074131),
SEQ ID No:955 (nm_001986), SEQ ID No:71 (hm_004633), SEQ ID No:1105
(BCO072392), SEQ ID No0:856 (nm_005564), SEQ ID No:231 (nm_006678),
SEQ ID No:593 (nm_001511), SEQ ID No0:384 (nm_002466), SEQ ID No:519
(nm_020125), SEQ ID No:579 (nm_001814), SEQ ID No:1039 (nm_006209),
SEQ ID No:31 (hm_005558), SEQ ID No:327 (hm_173825), SEQ ID No:573
(nm_001527), SEQ ID No:98 (nm_016267), SEQ ID No:1059 (AK091113),
SEQ ID No:886 (nm_000075), SEQ ID No0:1032 (nm_005688), SEQ ID
No:1091 (XM_378178), SEQ ID No0:233 (nm_178155), SEQ ID No:938
(nm_003012), SEQ ID No:264 (nm_152862), SEQ ID No:546 (nm_005874),
SEQ ID No:1099 (BC066343) SEQ ID No:1037 (nm_023068), SEQ ID No:550
(nm_004848), SEQ ID No:1027 (nm_007365), SEQ ID No:1005 (nm_014938),
SEQ ID No:820 (nm_000593), and SEQ ID No:370 (nm_000106), fragments,

derivatives or complementary sequences thereof.

[0020] Preferably, at least 10 nucleic acid sequences selected in said group,
as an example at least 20 nucleic acid sequences or at least 30 nucleic acid
sequences, and more preferably at least 36 nucleic acid sequences selected in

said group.

[0021] In one embodiment, said metagene adjusted value underPR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 6 nucleic acid sequences selected in
the group consisting of : SEQ ID No:364 (nm_002253); SEQ ID No:34
(nm_001229); SEQ ID No:657 (nm_000633); SEQ ID No:339 (nm_144970);
SEQ ID No:229 (nm_004586); SEQ ID No:1119, fragments, derivatives or

complementary sequences thereof.

[0022] In another embodiment, said metagene adjusted value underPR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 36 nucleic acid sequences selected in
the group consisting of : SEQ ID No:364 (hm_002253); SEQ ID No:34
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(nm_001229); SEQ ID No:657 (nm_000633); SEQ ID N0:339 (nm_144970);
SEQ ID No0:229 (nm_004586); SEQ ID No:1119; SEQ ID No:387
(nm_006563); SEQ ID No:1056 (AK126297); SEQ ID No:15 (nm_003243);
SEQ ID No:1120; SEQ ID No:414 (nm_000546); SEQ ID No:374
(nm_000212); SEQ ID No:711 (nm_002291); SEQ ID No0:663 (nm_006928);
SEQ ID No:237 (nm_002644); SEQ ID No:60 (nm_022640); SEQ ID No:119
(nm_004730) ; SEQ ID No:330 (nm_018291); SEQ ID No:1024 (nm_030666);
SEQ ID No:925 (nm_005257); SEQ ID No:1104 (AK128524); SEQ ID No:1103
(BX108410); SEQ ID No:66 (nm_000416); SEQ ID No:1068 (AK024670); SEQ
ID No:374 (nm_000212); SEQ ID No:74 (nm_000878); SEQ ID No:231
(nm_006678); SEQ ID No:593 (nm_001511); SEQ ID No0:384 (nm_002466);
SEQ ID No:1039 (nm_006209); SEQ ID No:327 (nm_173825); SEQ ID No:886
(nm_000075); SEQ ID No:1032 (nm_005688); SEQ ID No:264 (nm_152862);
SEQ ID No0:1037 (nm_023068); and SEQ ID No:1005 (nm_014938),

fragments, derivatives or complementary sequences thereof.

[0023] c) generating a metagene adjusted value underEGFR by comparing
the level, in a biological sample from said female mammal and in a control, of
at least 10 nucleic acid sequences selected in the group comprising or
consisting of : SEQ ID No:1071 (NM_001033047), SEQ ID No:254
(nm_005581), SEQ ID No:6 (nm_003225), SEQ ID No:883 (nm_000125), SEQ
ID No:543 (nm_005080), SEQ ID No:681 (nm_020974), SEQ ID No:63
(nm_001002295), SEQ ID No:212 (nm_024852), SEQ ID No:635
(nm_001002029), SEQ ID No:535 (nm_003226), SEQ ID No:1125, SEQ ID
No:109 (nm_000662), SEQ ID No0:342 (nm_001846), SEQ ID No0:927
(nm_004703), SEQ ID No:1124, SEQ ID No:124 (nm_014899), SEQ ID
No:280 (nm_020764) (or SEQ ID No:1110 (nm_024522)), SEQ ID No:297
(nm_016463), SEQ ID No:791 (nm_016835), SEQ ID No:210 (nm_178840),
SEQ ID No:827 (nm_152499), SEQ ID No:1064 (nm_000767), SEQ ID No:147
(nm_014675), SEQ ID No0:323 (nm_001014443), SEQ ID No:106
(nm_004619), SEQ ID No:181 (nm_000848), SEQ ID No:376 (nm_057158),
SEQ ID No:116 (nm_014034), SEQ ID No:252 (nm_000758), SEQ ID No:797
(nm_022131), SEQ ID No:911 (nm_000168), SEQ ID No:720 (nm_004726),
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SEQ ID No:889 (nm_000561), SEQ ID No:250 (nm_000930), SEQ ID No:179
(nm_004747), SEQ ID No:786 (nm_033388), SEQ ID No:177 (nm_015996),
SEQ ID No:1047 (BC012900), SEQ ID No:301 (nm_004326), SEQ ID No:207
(nm_003940), SEQ ID No:936 (nm_003462), SEQ ID No:916 (nm_001453) (or
SEQ ID No:1116 (nm_004040)), SEQ ID No:1052 (BX096026 ), SEQ ID
No:159 (nm_000224), SEQ ID No:1096 (AK127274), SEQ ID No:28
(nm_021800), SEQ ID No:1054 (AK123264 ), SEQ ID No:25 (nm_012391) (or
SEQ ID No:1108 (nm_053279)), SEQ ID No:825 (nm_024704), SEQ ID
No:145 (nm_017786), SEQ ID No:491 (nm_004374), SEQ ID No0:485
(nm_003834), SEQ ID No:1072 (AY007114), SEQ ID No:274 (nm_032108),
SEQ ID No:258 (nm_080545), SEQ ID No:292 (nm_014371), SEQ ID No:803
(nm_183047), SEQ ID No0:349 (nm_031946), SEQ ID No:1123, SEQ ID
No:763 (nm_014585), SEQ ID No0:438 (nm_001759), SEQ ID No:94
(nm_014315), SEQ ID No:845 (nm_001089), SEQ ID No:1084 (BX648964),
SEQ ID No:734 (nm_025137), SEQ ID N0:943 (nm_002141), SEQ ID No:1085
(nm_000720), and SEQ ID No:276 (nm_012202), fragments, derivatives or

complementary sequences thereof.

[0024] Preferably, at least 20 nucleic acid sequences selected in said group,
as an example at least 24 nucleic acid sequences or at least 30 nucleic acid
sequences, and more preferably at least 37 nucleic acid sequences selected in
said group.

[0025] In one embodiment, said metagene adjusted value underEGFR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 24 nucleic acid sequences selected in
the group consisting of : SEQ ID No:1071 (nm_001033047); SEQ ID No:254
(nm_005581); SEQ ID No:6 (nm_003225); SEQ ID No:883 (nm_000125); SEQ
ID No:543 (nm_005080); SEQ ID No0:681 (nm_020974); SEQ ID No:63
(nm_001002295); SEQ ID No:212 (nm_024852); SEQ ID No0:635
(nm_001002029); SEQ ID No:535 (hnm_003226); SEQ ID No:1125); SEQ ID
No:1124; SEQ ID No:297 (nm_016463); SEQ ID No:791 (nm_016835); SEQ
ID No:827 (nm_152499); SEQ ID No0:207 (nm_003940); SEQ ID No:916
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(nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID No:1052
(BX096026) ; SEQ ID No:159 (nm_000224); SEQ ID No:25 (nm_012391) (or
SEQ ID No:1108 (nm_053279)); SEQ ID No0:845 (nm_001089); and SEQ ID
No:1085 (nm_000720), fragments, derivatives or complementary sequences
thereof.

[0026] In another embodiment, said metagene adjusted value underEGFR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 37 nucleic acid sequences selected in
the group consisting of : SEQ ID No:1071 (nm_001033047); SEQ ID No:254
(nm_005581); SEQ ID No:6 (nm_003225); SEQ ID No:883 (nm_000125); SEQ
ID No:543 (nm_005080); SEQ ID No:681 (nm_020974); SEQ ID No:63
(nm_001002295); SEQ ID No:212 (nm_024852); SEQ ID No:635
(nm_001002029); SEQ ID No:535 (nm_003226); SEQ ID No:1125; SEQ ID
No:1124; SEQ ID No:297 (nm_016463); SEQ ID No:791 (nm_016835); SEQ
ID No:827 (nm_152499); SEQ ID No:207 (hm_003940); SEQ ID No:916
(nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID No:1052
(BX096026 ) ; SEQ ID No:159 (nm_000224); SEQ ID No:25 (nm_012391) (or
SEQ ID No:1108 (NM_053279)); SEQ ID No:845 (nm_001089); SEQ ID
No:1085 (NM_000720); SEQ ID No:109 (nm_000662); SEQ ID No:342
(nm_001846); SEQ ID No:927 (nm_004703); SEQ ID No:280 (nm_020764) (or
SEQ 1D No:1110 (NM_024522)); SEQ ID No:210 (nm_178840); SEQ ID
No:181 (nm_000848); SEQ ID No:116 (nm_014034); SEQ ID No:250
(nm_000930); SEQ ID No:177 (nm_015996); SEQ ID No:825 (nm_024704);
SEQ ID No:145 (nm_017786); and SEQ ID No:276 (nm_012202), fragments,

derivatives or complementary sequences thereof.

[0027] d) generating a score (Sc) from said metagene adjusted values using
a mathematical method establishing a relation between the combined

metagene values and the clinical outcome of said female mammal.

[0028] In one embodiment, the mathematical method used in step d)
comprises a Cox regression analysis (Wright et al., Proc. Natl. Acad. Sci. USA,
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vol.100 (17), p. 9991-9996, 2003) or a CART analysis (Breiman et al
Classification and Regression Trees, Chapman & Hall 1984).

[0029] In a particular embodiment, the mathematical method is a Cox
regression analysis and the score (Sc) is generated according to the following
formula: S¢ = a x underER + b x underPR + ¢ x under EGFR, wherein “a” is
comprised in the interval [-6,26 ; +0,49] , “b” is comprised in the interval [-2,65;
+0,29] and “c” is comprised in the interval [-6,69; + 1,65].

[0030] For example the formula is: S¢c = - 2.90279 x underER — 1.47423 x
underPR — 4.17198 x under EGFR.

[0031] The invention further relates to a method for assessing the clinical
outcome of a female mammal suffering from breast cancer, comprising the

step of:

[0032] a) generating a metagene adjusted value underEGFR by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least one nucleic acid sequence selected in the group consisting
of: SEQ ID No:1071 (NM_001033047), SEQ ID No:254 (nm_005581), SEQ ID
No:6 (nm_003225), SEQ ID No0:883 (nm_000125), SEQ ID No:543
(nm_005080), SEQ ID No:681 (hm_020974), SEQ ID No:63 (nm_001002295),
SEQ ID No:212 (nm_024852), SEQ ID No:635 (nm_001002029), SEQ ID
No:535 (nm_003226), SEQ ID No:1125, SEQ ID No:109 (nm_000662), SEQ
ID No:342 (nm_001846), SEQ [D No0:927 (hm_004703), SEQ ID No:1124,
SEQ ID No:124 (nm_014899), SEQ ID No:280 (nm_020764) (or SEQ ID
No:1110 (nm_024522)), SEQ ID No:297 (nm_016463), SEQ ID No:791
(nm_016835), SEQ ID No:210 (nm_178840), SEQ ID N0:827 (nm_152499),
SEQ ID No:1064 (NM_000767), SEQ ID No:147 (nm_014675), SEQ ID
No:323 (nm_001014443), SEQ ID No:106 (nm_004619), SEQ ID No:181
(nm_000848), SEQ ID No:376 (nm_057158), SEQ ID No:116 (nm_014034),
SEQ ID No:252 (nm_000758), SEQ ID No:797 (nm_022131), SEQ ID No:911
(nm_000168), SEQ ID No:720 (nm_004726), SEQ ID No:889 (nm_000561),
SEQ ID No:250 (nm_000930), SEQ ID No:179 (nm_004747), SEQ ID No:786
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(nm_033388), SEQ ID No:177 (nm_015996), SEQ ID No:1047 (BC012900),
SEQ ID No:301 (nm_004326), SEQ ID No:207 (nm_003940), SEQ ID No:936
(nm_003462), SEQ ID No0:916 (nm_001453) (or SEQ ID No:1116
(NM_004040)), SEQ ID No:1052 (BX096026 ), SEQ ID No:159 (nm_000224),
SEQ ID No:1096 (AK127274), SEQ ID No:28 (nm_021800), SEQ ID No:1054
(AK123264 ), SEQ ID No0:25 (nm_012391) (or SEQ ID No:1108 (nm_053279)),
SEQ ID No:825 (nm_024704), SEQ ID No:145 (nm_017786), SEQ ID No:491
(nm_004374), SEQ ID No0:485 (nm_003834), SEQ ID No0:1072 (AY007114),
SEQ ID No:274 (nm_032108), SEQ ID No:258 (nm_080545), SEQ ID No:292
(nm_014371), SEQ ID No0:803 (nm_183047), SEQ ID No0:349 (nm_031946),
SEQ ID No:1123, SEQ ID No:763 (nm_014585), SEQ ID No0:438
(nm_001759), SEQ ID No:94 (nm_014315), SEQ ID No0:845 (nm_001089),
SEQ ID No:1084 (BX648964), SEQ ID No:734 (nm_025137), SEQ ID No0:943
(nm_002141), SEQ D No:1085 (nm_000720), and SEQ ID No:276
(nm_012202), fragments, derivatives or complementary sequences thereof.

[0033] Preferably, said nucleic acid sequence is SEQ ID No:681
(nm_020974), fragments, derivatives or complementary sequences thereof.

[0034] Preferably, at least 10 nucleic acid sequences selected in said group,
as an example at least 20 nucleic acid sequences or at least 24 nucleic acid
sequences, and more preferably at least 37 nucleic acid sequences selected in
said group.

[0035] In one embodiment, said metagene adjusted value underEGFR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 24 nucleic acid sequences selected in
the group consisting of : SEQ ID No:1071 (nm_001033047); SEQ ID No:254
(nm_005581); SEQ ID No:6 (nm_003225); SEQ ID No:883 (nm_000125); SEQ
ID No:543 (nm_005080); SEQ ID No0:681 (nm_020974); SEQ ID No:63
(nm_001002295); SEQ ID No0:212 (nm_024852); SEQ ID No0:635
(nm_001002029); SEQ ID No:535 (nm_003226); SEQ ID No:1125); SEQ ID
No:1124; SEQ ID No:297 (nm_016463); SEQ ID No:791 (nm_016835); SEQ
ID No0:827 (nm_152499); SEQ ID No0:207 (nm_003940); SEQ ID No:916
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(nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID No:1052
(BX096026 ) ; SEQ ID No:159 (nm_000224); SEQ ID No:25 (nm_012391) (or
SEQ ID No:1108 (NM_053279)); SEQ ID No:845 (nm_001089); and SEQ ID
No:1085 (NM_000720), fragments, derivatives or complementary sequences
thereof.

[0036] In another embodiment, said metagene adjusted value underEGFR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 37 nucleic acid sequences selected in
the group consisting of : SEQ ID No:1071 (nm_001033047); SEQ ID No:254
(nm_005581); SEQ ID No:6 (nm_003225); SEQ ID No:883 (nm_000125); SEQ
ID No:543 (nm_005080); SEQ ID No0:681 (nm_020974); SEQ ID No:63
(nm_001002295); SEQ ID No:212 (nm_024852); SEQ ID No:635
(nm_001002029); SEQ ID No0:535 (nm_003226); SEQ ID No:1125; SEQ ID
No:1124; SEQ ID No:297 (nm_016463); SEQ ID No:791 (nm_016835); SEQ
ID No:827 (nm_152499); SEQ ID No0:207 (nm_003940); SEQ ID No:916
(nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID No:1052
(BX096026 ) ; SEQ ID No:159 (nm_000224); SEQ ID No:25 (nm_012391) (or
SEQ ID No:1108 (NM_053279)); SEQ ID No:845 (nm_001089); SEQ ID
No:1085 (NM_000720) ; SEQ ID No:109 (nm_000662); SEQ ID No:342
(nm_001846); SEQ ID No:927 (nm_004703); SEQ ID No:280 (nm_020764) (or
SEQ ID No:1110 (NM_024522)); SEQ ID No:210 (nm_178840); SEQ ID
No:181 (nm_000848); SEQ ID No:116 (nm_014034); SEQ ID No:250
(nm_000930); SEQ ID No:177 (nm_015996); SEQ ID No:825 (nm_024704);
SEQ ID No:145 (nm_017786); and SEQ ID No:276 (nm_012202), fragments,

derivatives or complementary sequences thereof.

[0037] b) generating a metagene adjusted value overEGFR by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least one nucleic acid sequences selected in the group consisting
of SEQ ID No:405 (hm_000852), SEQ ID No:374 (nm_000212), SEQ ID
No:1122, SEQ ID No:598 (nm_000636), SEQ ID No:262 (nm_005194), SEQ
ID No:1099 (BC066343), SEQ ID No0:696 (nm_001428), SEQ ID No:1059
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(AK091113), SEQ ID No:751 (nm_002423), SEQ ID No:1121, SEQ ID No:286
(nm_002417), SEQ ID No:244 (nm_199002), SEQ ID No:18 (nm_001880),
SEQ ID No:121 (nm_014553), SEQ ID No:1107 (BC073775), SEQ ID No:103
(nm_003619), SEQ ID No:1118, SEQ ID No:42 (nm_000757), and SEQ ID
No:1067 (AK123784), fragments, derivatives or complementary sequences
thereof.

[0038] Preferably, said nucleic acid sequence is SEQ ID No: 1107
(BCO73775) or SEQ ID No: 1099 (BC066343), fragments, derivatives or

complementary sequences thereof.

[0039] More preferably, at least 5 nucleic acid sequences selected in said
group, as an example at least 10 nucleic acid sequences, and more preferably

at least 12 nucleic acid sequences selected in said group.

[0040] In one embodiment, said metagene adjusted value overEGFR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 5 nucleic acid sequences selected in
the group consisting of: SEQ ID No:1122; SEQ ID No:598 (nm_000636); SEQ
ID No:696 (nm_001428); SEQ ID No:1059 (AK091113); and SEQ ID No:121

(nm_014553), fragments, derivatives or complementary sequences thereof.

[0041] In another embodiment, said metagene adjusted value overEGFR is
generated by comparing the expression level, in a biological sample from said
female mammal and in a control, of the 12 nucleic acid sequences selected in
the group consisting of : SEQ ID No:1122; SEQ ID No:598 (nm_000636); SEQ
ID No:696 (nm_001428); SEQ ID No:1059 (AK091113); SEQ ID No:121
(nm_014553); SEQ ID No0:262 (nm_005194); SEQ ID No:1099 (BC066343);
SEQ ID No:751 (nm_002423); SEQ ID No:1121; SEQ ID No:286
(nm_002417); SEQ ID No:103 (nm_003619); and SEQ ID No:1118, fragments,

derivatives or complementary sequences thereof.

[0042] c) generating a score (Sc) from said metagene adjusted values using
a mathematical method establishing a relation between the combined
metagene values and the clinical outcome of said female mammal.
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[0043] In one embodiment, the mathematical method used in step c¢)
comprises a Cox regression analysis or a CART analysis.

[0044] In another embodiment, the mathematical method is a Cox
regression and the score (Sc) to the following formula: Sc = a x overEGFR + b

[{Jpe ]

x underEGFR, wherein “a” is comprised in the interval [-1,85; +0,81] and “b” is

comprised in the interval [-3,86; +0,70]

[0045] For example the formula is: S¢c = — 1.33 x over EGFR — 2.28 x under
EGFR.

[0046] The invention further relates to a method of assessing the clinical
outcome of a female mammal suffering from breast cancer, comprising the
steps of:

[0047] a) generating a metagene adjusted value underER by comparing the
expression level, in a biological sample from said female mammal and in a
control, of at least two genes, e.g. by using nucleic acid sequences selected in
the group of Affymetrix® Probe Sets, of table IX or Xll, preferably table Xl
(described below),

[0048] D) generating said metagene adjusted value underPR by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least two genes, e.g. by using nucleic acid sequences selected in
the group of Affymetrix® Probe Sets, of table X or XIll, preferably table Xl
(described below),

[0049] c) generating said metagene adjusted value underEGFR by
comparing the expression level, in a biological sample from said female
mammal and in a control, of at least two genes, e.g. by using the nucleic acid
sequences selected in the group of Affymetrix® Probe Sets, of table X! or XIV,
preferably table X1V (described below),

[0050] d) generating a score (Sc) from said metagene adjusted values
using a mathematical method establishing a relation between the combined

metagene values and the clinical outcome of said female mammal.
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[0051] In one embodiment, the mathematical method used in step d)
comprises a Cox regression or CART analysis. ‘

[00562] In another embodiment, the mathematical method used in step d) is a
Cox regression and the score (Sc) is generated according to the following
formula: Sc = a x underER + b x underPR + ¢ x under EGFR, wherein “a” is
comprised in the interval [-6,26 ; +0,49] , “b” is comprised in the interval [-2,65;
+0,29] and “c” is comprised in the interval [-6,69; + 1,65].

[0053] For example, the formula is : S¢ = - 2.90279 x underER — 1.47423 x
underPR - 4.17198 x under EGFR.

[0054] Preferably, the comparing of expression level at each step a), b) and
c) is performed with at least 5, preferably 10, preferably all of said genes or

nucleic acid sequences of each respective group.

[0055] In various embodiments, said methods may comprise the first step of
quantifying in a biological sample from said female mammal the expression

level of said nucleic acids sequences.

[0056] In other various embodiments, these methods can comprise the step
e) of comparing said score (Sc) from the biological sample with a baseline or a

score (Sc) from a control sample.

[0057] In other various embodiments, said biological sample is a breast

tumor sample. By “sample” is meant a cell or a tissue.

[0058] In other various embodiments, said methods further comprise a step

of taking at least one biological sample from said female mammal.

[0059] In another embodiment, said methods comprise a step of
administrating a pharmaceutical treatment, preferably a chemotherapy
treatment to a female mammal, for optimizing the clinical outcome of said
female mammal in response to said treatment. The pharmaceutical treatment
may comprise the use of one or more taxane compounds, e.g., docetaxel or

paclitaxel. This treatment may be administered if the female mammal has not
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responded to a previous anti-cancer treatment, e.g., a treatment comprising
the use of one or more anthracyclin compound, e.g., epirubicin, doxorubicin,

pirarubicin, idarubicin, zorubicin or aclarubicin, preferably epirubicin.

[0060] In a further aspect, the methods according to the invention may be
used for identifying a female mammal that has not responded to a previous
anti-cancer treatment, e.g., a treatment comprising the use of one or more
anthracyclin compound, e.g., epirubicin, doxorubicin, pirarubicin, idarubicin,

zorubicin or aclarubicin, preferably epirubicin.

[0061] In other various embodiments, a comparison of or analysis of data
may involve a statistical computer mediated analysis. Also, said methods may

optionally further involve generating a printed report.

[0062] The invention further relates to a computer program comprising
instructions for performing said methods.

[0063] Finally, the invention relates to a recording medium for recording said

computer program.

DETAILED DESCRIPTION
[0064] Unless otherwise noted, technical terms are used according to
conventional usage.

[0065] In order to facilitate review of the various embodiment of the

invention, the following explanation of specific terms is provided:

[0066] Mammals corresponds to animals such as humans, mice, rats,
guinea pigs, monkeys, cats, dogs, pigs, horses, or cows, preferably to
humans, and most preferably to women;

[0067] Biological sample: any biological material, such as a cell, a tissue

sample, or a biopsy from breast cancer.
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[0068] A “Metagene” as used herein corresponds to a group of genes for
which expression variation (but not necessarily expression level) across
tumors is correlated. A metagene can be simply calculated by one of skill in
the art according to the method as described in the examples.

[0069] A “Control” as used herein corresponds to one or more biological
samples from a cell, a tissue sample or a biopsy from breast. Said
control may be obtained from the same female mammal than the one to be
tested or from another female mammal, preferably from the same specie, or
from a population of females mammal, preferably from the same specie, that
may be the same or different from the test female mammal or subject. Said
control may correspond to a biological sample from a cell, a cell line, a tissue
sample or a biopsy from breast cancer. Preferably, the expression of EGFR,
RE, PR and/or KI-67 has been established for this biological sample, by IHC
(ImmunoHistoChemistry) FISH (Fluorescence In Situ Hybridization) or
Quantitative PCR, for example.

[0070] In silico research: Literally referring to “in computer” systems, in silico
research involves methods to test biological models, drugs, and other
interventions using computer models rather than laboratory (in vitro) and
animal (in vivo) experiments. In silico methods can involve analyzing an
existing database, for instance a database that includes one or more records
that include quantitative analysis of nucleic acid sequence expression.
Analysis of such databases may include mining, parsing, selecting, identifying,
sorting, or filtering of the data in the database. Data in the database can also
be subjected to a clustering algorithm, discrimination algorithm, difference test,

correlation, regression algorithm or other statistical modeling algorithm.

[0071] Using in silico research, drug treatment can be selected, tested and
validated, and experimental strategies can be assessed. In silico systems
complement laboratory-based research, yet increase productivity and
efficiency by minimizing the need for in vitro and in vivo laboratory
experiments.
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[0072] In certain embodiments provided herein, in silico systems are used.
In particular, this disclosure provides in silico methods for assessing a
condition related to the clinical outcome of a female mammal suffering from
breast cancer. Such methods involve assessing data in a database. The data
in the database usually includes a quantity of nucleic acids from a biological

sample from one or more individuals.

[0073] Quantitative data as discussed herein include molar quantitative data
or relative data (variation of expression compared to control) for individual
nucleic acid sequences, or subsets of nucleic acid sequences. Quantitative
aspects of nucleic acids samples may be provided and/or improved by
including one or more quantitative internal standards during the analysis, for
instance one control nucleic acid sequence. Internal standards described

herein enable true quantification of each nucleic acid sequence expression.

[0074] Truly quantitative data can be integrated from multiple sources
(whether it is work from different labs, samples from different subjects, or
merely samples processed on different days) into a single seamless database,
regardless of the number of nucleic acid sequences measured in each

discrete, individual analysis.

[0075] In any of the provided methods, a comparison of or an analysis

involves a statistical or computer-mediated analysis.

[0076] The mathematical model (or method) for establishing a relation
between the combined metagene adjusted values is realized on a population
of mammal females showing the same ethnic and the same breast cancer

characteristics than the female mammal to be tested.

[0077] The metagene coefficients (a, b, c) in the formulas used to calculate
the scores (Sc) may vary according to the used tumor samples database
consisting of mammal females showing the same ethnic and the same
characteristics. A skilled person may calculate these coefficients by using a so-
called Cox regression as described in Wright et al. (Proc. Natl. Acad. Sci. USA,
vol.100 (17), p. 9991-9996, 2003)
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[0078] Optionally, in some of the provided embodiments, the methods
further involve comparing the score (Sc) from the female mammal to the score
(Sc) from another female mammal, preferably from the same specie, or a
compiled score (Sc) from a population of females mammal, preferably from the
same specie, that may be the same or different from the test female mammal

or subject.

[0079] In specific examples of such methods, the control is a baseline
corresponding to a score (Sc) established from a population of females

mammal.

[0080] The baseline is simply determined by one of skill in the art in view of
the protocol described in the examples. An optimal baseline is obtained by
using score distribution separating tumors into two groups of most significant

different outcome.

[0081] As an example (described below), the inventors have established that
a woman having a score (Sc) of more than 0.136 have at least a double
propensity of poor clinical outcome than a woman with a score (Sc¢) of less
than 0.0393.

[0082] Any of the provided method can further involve generating a printed
report, for instance a report of some or all the data, of some or all the
conclusions drawn from the data, or of a score or comparison between the

results of a subject or individual and other individuals or a control or baseline.

[0083] There are many ways to collect quantitative or relative data on nucleic
acids sequences, and the analytical methodology does not affect the utility of
nucleic acids sequences expression in assessing the clinical outcome of a
female mammal suffering from breast cancer. Methods for determining
guantities of nucleic acids expression in a biological sample are well known
from one of skill in the art. As an example of such methods, one can cite
northern blot, cDNA array, oligo arrays or quantitative Reverse Transcription-
PCR.
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[0084] Preferably said methodology is cDNA arrays or oligo arrays, which
allows the quantitative study of numerous candidate genes mMRNA expression
levels.

[0085] DNA arrays consist of large numbers of DNA molecules spotted in a
systematic order on a solid support or substrate such as a nylon membrane,
glass slide, glass beads or a silicon chip. Depending on the size of each DNA
spot on the array, DNA arrays can be categorized as microarrays (each DNA
spot has a diameter less than 250 microns) and macroarrays (spot diameter is
grater than 300 microns). When the solid substrate used is small in size,
arrays are also referred to as DNA chips. Depending on the spotting
technique used, the number of spots on a glass microarray can range from
hundreds to thousands.

[0086] Typically, a method of monitoring gene expression by DNA array
involves the following steps:

[0087] a) obtaining a polynucleotide sample from a subject; and

[0088] b) reacting the sample polynucleotide obtained in step (a) with a
probe immobilized on a solid support wherein said probe consist of
polynucleotides having the nucleic acids sequence as previously described,

fragments, derivative or complementary sequence thereof.
[0089] c) detecting the reaction product of step (b).

[0090] In the present invention, the term “polynucleotide” refers to a polymer
of RNA or DNA that is single- or double-stranded, optionally containing
synthetic, non-natural or altered nucleotide bases. A polynucleotide in the
form of a polymer of DNA may be comprised of one or more segments of
cDNA, genomic DNA or synthetic DNA.

[0091] In the present invention, the term “fragment” refers to a sequence of
nucleic acids that ailows a specific hybridization under stringent conditions, as

an example more than 10 nucleotides, preferably more than 15 nucleotides,
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and most preferably more than 25 nucleotides, as an example more than 50
nucleotides or more than 100 nucleotides.

[0092] In the present invention, the term “derivative” refers to a sequence
having more than 80% identity with an identified nucleic acid sequence,
preferably more than 90% identity, as an example more than 95% identity, and
most particularly more than 99% identity.

[0093] In the present invention, the term “immobilized on a support” means
bound directly or indirectly thereto including attachment by covalent binding,
hydrogen bonding, ionic interaction, hydrophobic interaction or otherwise.

[0094] The polynucleotide sample isolated from the subject and obtained at
step (a) is RNA, preferably mRNA. Said polynuclectide sample isolated from
the patient can also correspond to cDNA obtained by reverse transcription of
the mRNA, or a product of ligation after specific hybridization of specific probes
to mRNA or cDNA.

[0095] Preferably, the polynucieotide sample obtained at step (a) is labeled
before its reaction at step (b) with the probe immobilized on a solid support.
Such labeling is well known from one of skill in the art and includes, but is not
limited to, radioactive, colorimetric, enzymatic, molecular amplification,

bioluminescent, electrochemical or fluorescent labeling.

[0096] Advantageously, the reaction product of step (c) is quantified by
further comparison of said reaction product to a control sample.

[0097] Detection preferably involves calculating/quantifying a relative

expression (transcription) level for each nucleic acids sequence.

[0098] Then, the determination of the relative expression level for each
nucleic acid sequences previously described enables to assess the clinical
outcome of the subject —i.e. female mammal- suffering from breast cancer by
the method of the invention.
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[0099] The method of assessing the clinical outcome of a female mammal
suffering from breast cancer can further involve a step of taking a biological
sample, preferably breast cancer tissue or cells from a female mammal. Such
methods of sampling are well known of one of skill in the art, and as an

example, one can cite surgery.

[00100] The provided method may also correspond to an in vitro method,

which does not include such a step of sampling.

[00101] Also provided are methods to determine if a pharmaceutical
treatment, especially chemotherapy treatment, influences the clinical outcome
of a female mammal suffering from breast cancer, which methods involve
quantifying said nucleic acids sequences expression in a biological sample
from a female mammal and determining the score (Sc¢) for said female

mammal.

[00102] Further embodiments are methods to assess or identify a
therapeutic or pharmaceutical agent for its potential effectiveness, efficacy or
side effects relating to the clinical outcome, which methods involve quantifying
said nucleic acids sequences in a biological sample from a female mammal
suffering from breast cancer and determining the score (S¢) for said female

mammal.

[00103] Also provided herein are methods of assessing a change in the
propensity of clinical outcome from a female mammal suffering from breast
cancer, wherein the methods involve taking at least two biological samples
from the female mammal, one of which is taken before and one after an event.
In various specific embodiments, the event involves passage of time (e.g.,
minutes, hours, days, weeks, months, or years), treatment with a therapeutic
agent (or putative or potential therapeutic agent), treatment with a
pharmaceutical agent (or putative or potential pharmaceutical agent).

[00104] One specific provided embodiment is a method of determining
whether or to what extent a condition influences the clinical outcome of a

female mammal suffering from breast cancer. This method involves subjecting
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a subject to the condition, taking a biological sample from the subject,
analyzing the biological sample to produce a score (Sc) for said subject, and
comparing said score (Sc) for the subject with a control. From this comparison,
conclusions are drawn about whether or to what extent the condition
influences the clinical outcome of female mammal suffering from breast cancer
based on differences or similarities between the test score (Sc) and the
control. As contemplated for this embodiment, a condition to which the subject
is subjected can include but is not limited to application of a pharmaceutical or
therapeutic agent or candidate agent.

[00105] Subject: a female mammal.

[00106] In specific examples of such methods, the nucleic acids
sequences expression profile is a pre-condition score (Sc) from the subject or
a compiled score (Sc) assembled from a plurality of individual score (Sc). In
other examples, the control score (Sc) is a control or a baseline established

from previously described control score (S¢).

[00107] Pharmaceutical treatment: any agent treatment, regimen, or
dosage, such the administration of a protein, a peptide (e.g., hormone), other
organic molecule or inorganic molecule or compound, or combination thereof,
that has or should have beneficial effects on clinical outcome when properly

administrated to a subject, preferably said agents are used in chemotherapy.

[00108] Unless otherwise explained, all technical and scientific terms
used herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. Although methods and
materials similar or equivalent to those described herein can be used in the
practice or testing of the present invention, suitable methods and materials are
described below. All publications, patent applications, patents, and other
references mentioned herein are incorporated by reference in their entirety. In
case of conflict, the present specification, including explanations of terms, will
control. In addition, the materials, methods, and examples are illustrative only

and not intended to be limiting.
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[00109] In various embodiments, the provided methods further comprise
the step of selecting the pharmaceutical treatment that improves the clinical

outcome of a female mammal suffering from breast cancer.

[00110] The present invention will be understood more clearly on reading
the description of the experimental studies performed in the context of the
research carried out by the applicant, which should not be interpreted as being
limiting in nature.

EXAMPLE 1: Identification of significant metagenes combination:

1) Goals:

[00111] While it is now possible to assess patients’ responses to drugs
with respect to their genomic profile, the standard adjuvant chemotherapy
(anthracyclines and taxanes) for non metastatic breast cancer may not be
systematically appropriate: according to their genomic profile, women may

rather benefit from a treatment based on anthracyclines alone without taxane.

[00112] The primary objective was to identify a gene set, which
discriminate two groups of patients with different clinical outcome based on
gene expression. This goal was reached by: defining the gene expression
profiles, using 9.000-genes microarrays, of 323 tumours obtained from patients
treated with adjuvant anthracycline-based CT without taxanes (identification
set), grouping individual genes in metagenes and identifying metagenes
closely correlated with the biological status of ER, PR, HER2/Neu, MIB/KI67,
EGFR status of the sample as determined by the mean of independent
methods such as Immunohistochemistry or FISH. Then we combined these
metagenes using a Cox proportional hazard ratio analysis to separate patients
according to clinical outcome. This latter step providing a model consisting of a
score expressed as a linear combination such as Score = Y Bi.x; where Bi.is a
fixed parameter and x; is the value of the metagene.

[00113] The secondary objective was to prospectively validate the Cox
model and its metagene component for predicting clinical outcome in an

independent cohort of patients (validation set). This goal was reached by
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defining the gene expression profiles of 164 tumours, using the same
technology, obtained from patients treated with adjuvant anthracycline-based

CT without taxanes in the context of a multicentric clinical trial.

2) Patients :
[00114]
breast cancers (Institut Paoli Calmettes, Centre Léon Bérard, Institut Bergonié
and tumours from clinicals ftrials PACS01 and PEGASEO01) treated with
adjuvant anthracycline-based and non taxane-based CT. Clinical and

We profiled a multicentric and retrospective series of 504 early

pathological criteria for each patient are summarized in the following table and

correspond to the identification and the validation sets.

[00115] Global population demography:
Age median (min - max) 50(11-90)
menopausal Y 210 (41.8 %)
N 292 (58.2 %)
Tumour size pT1 105 (21 %)
pT2 317 (63.5 %)
pT3 77 (15.4 %)
N (Node) N- 67 (13.3 %)
N+ 437 ( 86.7 %)
N1 (N=0) 67 (13.3 %)
Node category N2 (N=11to 3) 248 (49.2 %)
N3 (N>3) 189 (37.5 %)
grade SBR I 66 (13.4 %)
I 221 (45 %)
Hi 204 (41.5 %)
RE (10%) RE- 150 ( 31 %)
(Estrogen Receptor) RE+ 334 (69 %)
RP (10%) RP- 199 (41.5 %)
(Progesterone Receptor) |RP+ 280 ( 58.5 %)
RH (10%) RH- 115 (23.8 %)
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(Hormone Receptor; RE|RH+ 369 ( 76.2 %)
and/or RP)
Her2/neu 0-1-2 308 ( 85.1 %)
3 54 ( 14.9 %)
Hormonotherapy N 212 (45.3 %)
Y 256 ( 54.7 %)
Follow-up median [IC95] 71 mois [68-73]
Metastasis N 364 ( 72.2 %)
Y 140 ( 27.8 %)
5 years MFS (Metastasis | MFS [IC95] 73.52 [69.55 - 77.72]
Free Survival) '
Deaths from breast| N 412 ( 81.7 %)
cancer Y 92 (18.3 %)
Specific Survival at 5|SS [IC95] 84.87 [81.56 — 88.31]
years
[00116] Identification Set demography (IPC, Lyon, Total):
Age median 52 48 51
menopausal Y 110 (52%) |67 (61%) |177 (55%)
N 103 (48%) |40 (36%) 143 (45%)
Tumour size pT1 57 (27%) 17 (16%) |74 (23%)
pT2 115 (54%) |73 (66%) |188 (58%)
pT3 41 (19%) |20 (18%) |61 (19%)
N N- 56 (26%) (11 (10%) |67 (21%)
N+ 157 (74%) |99 (90%) |256 (79%)
N1 43 (20%) |12 (11%) |55 (17%)
N.cat N2 72 (34%) |60 (55%) [132 (41%)
N3 98 (46%) |41 (34%) |[139 (43%)
grade SBR [ 29 (14%) |16 (15%) |45 (14%)
Il 99 (46%) |55 (50%) |154 (48%)
[l 82 (38%) |39 (35%) |121(38%)
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RE (10%) RE- 80 (43%) |32 (31%) |112 (38%)
RE+ 104 (57%) |76 (69%) |180 (62%)
RP (10%) RP- 62 (38%) |30(29%) |92 (34%)
RP+ 100 (62%) |78 (71%) [178 (56%)
RH (10%) RH- 46 (24%) |23 (21%) |69 (23%)
RH+ 143 (76%) |86 (79%) 229 (77%)
Her2/neu 0-1-2 174 (82%) (19 (17%) |193 (60%)
3 35 (16%) |1 (<1%) 36 (11%)
NA 4 (2%) 90 (78%) |94 (29%)
Hormonotherapy N 77 (36%) |38 (35%) |105 (33%)
Y 136 (64%) |72 (65%) |208 (67%)
Follow-up median 61 84 70
Metastasis N 163 (77%) |73 (66%) |236 (70%)
Y 50 (23%) |37 (34%) |87 (30%)
5 year MFS MFS 77.5% 71.8% 75.6%
Deaths from breast|N 172 (81%) |85 (77%) |257 (80%)
cancer Y 41 (19%) |25 (23%) |66 (20%)
Specific Survival at 5| SS 81.7% 82.7% 82%
years
[00117] Validation Set demography (PACS01, Bordeau, total):
Age median (min -{50 44 49
max)
menopausal Y 60 (37%) 1 (6%) 61 (34%)
N 104 (63%) |15 (88%) 119 (66%)
Tumour size pT1 27 (16%) |9 (53%) 37 (20%)
pT2 116 (71%) |8 (47%) 125 (69%)
pT3 16 (10%) |0 (0%) 16 (9%)
N N- 0 (0%) 0 (0%) 0(0%)
N+ 164 (100%) |17 (100%) | 181 (0%)
N1 0 (0%) 0 (0%) 0 (0%)
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N.cat N2 80 (49%) 14 (82%) |94 (52%)
N3 84 (51%) |3 (18%) 87 (48%)
grade SBR [ 24 (15%) |2 (12%) 26 (14%)
| 60 (37%) |7 (41%) 67 (37%)
1 75 (46%) |8 (47%) 83 (46%)
RE (10%) RE- 121 (74%) |5 (29%) 126 (70%)
RE+ 31 (19%) 12 (71%) |43 (24%)
RP (10%) RP- 54 (33%) |4 (24%) 58 (32%)
RP+ 110 (67%) |13 (76%) |123 (68%)
RH (10%) RH- 33 (20%) |3 (18%) 37 (20%)
RH+ 131 (80%) |14 (82%) |145 (80%)
Her2/neu 0-1-2 113 (69%) |13 (76%) {126 (70%)
3 15 (9%) 4 (24%) 19 (10%)
NA 36 (22%) |0 (0%) 36 (20%)
Hormonotherapy N 53 (32%) 14 (82%) |67 (37%)
Y 76 (46%) |3 (18%) 79 (44%)
NA 36 (22%) |0 (0%) 36 (19%)
Follow-up median 59 123 59
Metastasis N 127 (77%) (12 (71%) 139 (77%)
Y 37 (23%) |5 (29%) 42 (23%)
5y MFS MFS 78.6% 70.6% 77.8%
Deaths from breast|N 140 (85%) |12 (71%) 152 (84%)
cancer Y 24 (15%) |5 (29%) 29 (16%)
Specific Survival at 5{SS 85.4% 70.6% 84%
years

3) Method for gene profiling:

[00118]

Radio-labeled [A%*P])-dCTP cDNA probes are obtained by reverse

transcription from 3ug of total RNA. Probes are then hybridised on

IPSOGEN's 10K DiscoveryChip™, consisting of nylon membranes containing
9600 spotted cDNA (Discovery™ platform).
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[00119] Following hybridization, membranes are washed and exposed to
phosphor-imaging plates, then scanned with a Fuji-BAS 5000 machine.
Signal intensities are quantified using the Fuji ArrayGauge v1.2 program, and

the resulting raw data are analysed.
4) Analysis :
4-1 : Normalisation and filtering :

[00120] Raw data are exported from Ipsogen database. Spots for which
spotted DNA amount is too low are invalidated from further analysis. Data are
then normalized as compared to a reference sample using a non-linear rank
based method (Sabatti et al., 2002). Normalized data are then filtered to
eliminate low intensity genes, for which expression level is comparable to

non-specific signal and the measure highly uncertain.

[00121] Data quality controls are performed based on hierarchical
clustering grouping samples and genes according to their profile similarity.
Biological pertinence of samples and genes clusters insures good quality

data and allow for further analysis.

[00122] Since we analysed several samples series we performed a
supplementary data normalization to insure inter-series comparability.

Comparability was checked by hierarchical clustering.
4-2: Phenotypic signatures identification:

[00123] We performed supervised analysis using MaxT method available
on Bioconductor (Ge, Dudoit & Speed, 2003) for several phenotypic markers:
ER, PR, HER2/Neu, MIB/KI67, EGFR. The five markers were all measured
by standard immunohistochemistry (IHC).

[00124] Supervised analyses were performed on a 159 samples
identification set for ER, PR, HER2/Neu and EGFR markers, and on a 114
samples identification set for MIB/KI67. Each identified signature was then

validated on one to four independent datasets.
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[00125] Validation consisted in status prediction for independent samples
using the LPS method (Linear Predictor Score) (Wright et al., PNAS, 2003, vol.
100, no. 17, 9991-9996). Prediction of all independent samples allowed for

sensitivity and specificity evaluation for each identified signature.
4-3 : Metagenes calculation :

[00126] We considered as a metagene a group of genes for which
expression variation (but not necessarily expression level) across tumors is
correlated. The assumption is that the error made on the measurement of
expression level from a single gene is highly reduced when considering
several genes. So even in the case that an individual gene is poorly measured,
its contribution in the metagene value is weighted by the number of genes

considered and the final value for the metagene is lowly affected.

[00127] Metagenes were calculated from both supervised and

unsupervised data.

[00128] Metagenes from phenotypic sighatures: Phenotypic signatures
correspond to genes correlated with a given phenotypic marker assessed by
current standards such as immunohistochemistry (IHC) or FISH. A gene is
considered correlated by a modified t test (MaxT method) which tests the
significance of differential expression with a 5% risk. Each phenotypic
signature is composed of two gene subsets, which expression levels are anti-
correlated. One group of gene is overexpressed in a group of tumours (for
exemple ER+ tumours) while the other group is underexpressed in the same
group of tumours. Although expression variation is correlated across samples,
expression levels may vary between genes, then leading to non robust
average expression. It is assumed that even if expression levels vary,
differential expression according to a reference sample belongs to the same
dynamic range for all genes, allowing average calculation. For each tumour,
each gene measure is divided by the expression level of the gene in a
reference sample (log ratio) and the corresponding metagene is the average of
those log ratios.
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[00129] Each signature allowed the calculation of two anti-correlated
metagenes. For instance, ER signature gives 2 metagenes, underER (genes
under expressed in ER+ tumours) and overER (genes over expressed in ER+

tumours).

[00130] Metagenes from unsupervised analyses: we also defined
metagenes as groups of genes with correlated expression variation across
samples based on hierarchical clustering on a 468 samples set. A group of
genes was retained if it contained at least 5 genes and had a node correlation
coefficient higher than 0.5. Groups of genes that corresponded to previously
identified metagenes by supervised analysis were not further considered.
Metagenes were obtained as the mean of the log ratios of the genes contained

in a given group.

4-4 : Biostatistics

[00131] Since we failed to identify any robust gene signature based on
classical supervised analysis for the metastasis, it seems that obviously a

single set of correlated genes is not able to predict metastasis.

[00132] The biostatistic approach was then based on survival analysis,
and the objective was, instead of separating metastasis from non metastasis
patients, to identify two groups of patients with significantly different outcome.
The event considered is the metastasis without considering any previous event

such as local relapse.

[00133] Model calculation: We used the Cox regression to identify a
combination of metagenes able to add prognostic information to already
existing prognostic factors, such as SBR grade, tumour size, or lymph node
involvement. Cox proportional hazard ratio analysis consists in the calculation
of a likelihood function, which gives for a patient the probability to observe the
event at a given time (death, metastasis), knowing that he survived until this
time. The likelihood function is independent of time, and takes into account a
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“baseline” risk which is common to every patient, and the risk which is
associated to different explanatory variables (which values differ between
patients). The baseline risk function is unknown and eliminated as far as ratios
between patients are considered. Then, the log-likelihood is defined as a linear
function of explanatory variables, each one being appropriately weighted by a
given coefficient. The coefficients are estimated by the algorithm to maximize
the log-likelihood function.

[00134] For this, we use a forward stepwise approach to select the most
significant metagenes, the threshold p-value being fixed to 10%. To obtain a
model dependant on metagenes information and not influenced by already
known clinical parameters, the analysis was stratified on the clinical
parameters SBR grade, tumour size and lymph node synthesized in a single
parameter, the NPl (Nottingham Prognostic Index). Moreover, since the
identification set was composed of patients originating from different anti-

cancer centers, we also stratified the analysis on the center of origin.

[00135] Once a combination of metagenes was obtained we calculated
for each patient a score based on the linear combination of the metagenes
values weighted by the coefficient calculated by the algorithm for each
metagene. The exponential value of the coefficient corresponds to the hazard
ratio associated to the metagene. For each parameter estimation, the
algorithm gives the 95% confidence interval. Hence any combination of values
comprised in the confidence intervals can be used to separate patients into
significantly different prognostic groups.

[00136] Prognostic groups determination : The distribution of the scores
in the identification set was used to determine the most significant cut-off to
separate patients into two groups of different outcome. We tested three
thresholds, 1%, 2™, and 3™ quartile, and performed in each case the logrank
test to compare the two groups of patients. We used a step by step approach
to define the optimized threshold, testing all score values as a potential
threshold.
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[00137] The cut-off was the one for which the p value associated to the
log rank test was the most significant.

[00138] Validation on an independent validation set: for each patient of
the validation set, we calculated the score and separated the patients into two
prognostic groups using the coefficients and the threshold determined on the
identification set. The score was calculated without considering the outcome

(DFS-Disease Free Survival) of individual patients.

[00139] The validation was appreciated by the p value of the log rank
test, which has to be <5% to consider the model validated.

[00140] We verified that the identified model effectively added relevant
information as compared to standard parameters by performing multivariate
Cox analyses which integrate clinical parameters and the model.

[00141] Sample prediction: For any new sample to be predicted raw data
are normalized according to the reference sample previously defined and
metagenes are calculated. The formula calculated on the identification set is
then applied to the new sample, allowing the attribution of a specific score to
each sample. The score is compared to the threshold optimized from the
identification procedure and the patient is declared to belong to the good
prognosis group if its score is lower or equal to the threshold and to the poor
prognosis group if its score is higher than the threshold.

5) Results:
5-1 . Metagene selection

[00142) We started from 9 metagenes calculated from supervised

analyses, and 17 metagenes from unsupervised analysis.

[00143] A first analysis based on the correlation between metagenes and
robustness reduced the potential candidates to 19 metagenes, 7 from
supervised analysis and 12 from unsupervised analysis.
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5-2 . Univariate analysis

[00144] Each metagene was first tested in a univariate Cox analysis, and
none of them could be found significant alone as shown in the following table.

Parameter
Variable Estimate Hazard Ratio  p value
underER 0.468 1.597 0.59
underPR -0.474 0.622 0.32
underEGFR -1.132 0.322 0.06
overEGFR -0.261 0.771 0.59
underMIB -0.951 0.387 0.18
overMIB 0.927 2.528 0.37
overERBB2 0.089 1.094 0.88
MG48 -0.398 0.672 0.46
MG187 -0.453 0.636 0.38
MG66 -0.423 0.655 0.40
MG27 0.193 1.21 0.65
MG51 -0.182 0.834 0.75
MG141 -0.076 0.927 0.90
MG144 -0.256 0.774 0.70
MG171 0.131 1.14 0.82
MG240 -0.304 0.738 0.55
MG310 0.271 1.31 0.61
MG448 -1.03 0.358 0.10
MG1001 -0.34 0.712 0.31

5-3 : Description of selected metagenes and combination thereof

[00145] Multivariate Cox analyses allowed identification of significant

metagenes and combinations thereof associated with prognosis. The
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constituents of the selected metagenes and these combinations are

described hereafter.

EXAMPLE 2: Identification of a first metagene combination:

[00146]

The Cox analysis using forward stepwise procedure identified the

three following significant metagenes (underER, underPR and underEGFR)

associated with good or poor prognosis.

[00147] Table | (Metagene UnderER)
§
E ‘S ° Reduced | Reduced
Gene (q'i 2 § Ref. Seq | metagene | metagene
< o
g, e o 27 20
ot
o)
ITGB3
SEQID
integrin, beta 3 (platelet
o ughs.218040:186 | - |0,00001 No:374
glycoprotein iiia, + +
) (nm_000212)
antigen cd61)
PADI2 SEQID
peptidyl arginine ughs.33455:186 | - |0,00001 No:1027
+ +
deiminase, type ii {(nm_007365)
SOD2 SEQ ID
superoxide dismutase |ughs.487046:186} - |0,00001 No:598 N
+
2, mitochondrial (nm_000636)
FLJ13154 SEQID
hypothetical protein | ughs.408702:186| - |0,00003 No:717
fli13154 (nm_024598)
SEQID
HDAC2
ughs.3352:186 - 10,00004 No:573
histone deacetylase 2 + +
(nm_001527)
SEQID
SLAC2-B N_A - 10,00006 No:83
+ +
(nm_015065)
S100A8
. - SEQID
$100 calcium binding
. |ughs.416073:186 ] - |0,00006 No:12
protein a8 (calgranulin + +
(nm_002964)

a)
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GSTP1 SEQID
glutathione s- ughs.523836:186| - |0,00006 No:405
+ +
transferase pi (nm_000852)
LCN2 SEQID
lipocalin 2 (oncogene |ughs.204238:186( - {0,00012 No:856
+ +
24p3) (nm_005564)
MYBL2
i SEQID
v-myb myeloblastosis
ughs.179718:186 | - 10,00013 No:384
viral oncogene homolog + -
) ) (nm_002466)
(avian)-like 2
PFKP SEQID
phosphofructokinase, | ughs.26010:186 | - |0,00081 No:167
+ +
platelet (nm_002627)
STK6 SEQID
serine/threonine kinase |ughs.250822:186| - |[0,00134 No:51
+ +
6 (nm_198433)
GPR125 SEQID
g protein-coupled ughs.99195:186 | - [0,00153 No0:999
receptor 125 (nm_145290)
DSCR1 SEQID
down syndrome critical |ughs.282326:186| - 10,00206 No:979
region gene 1 (nm_004414)
FAT
SEQ ID No:2
fat tumor suppressor | ughs.481371:186| - | 0,0023
) (nm_005245) + -
homolog 1 (drosophila)
VGLLA SEQ ID
vestigial like 1 N_A - 10,00247 No:98
+ +
(drosophila) (nm_016267)
MMP7
SEQ ID
matrix
ughs.2256:186 - 10,00264 No:751
metalloproteinase 7 + +
I , (nm_002423)
(matrilysin, uterine)
SEQID
ENO1
ughs.517145:186| - |[0,00348 No:696
enolase 1, (alpha) + +
(nm_001428)
SEQID
cdna clone
ughs.175285:186 | - [0,00429| No:1050
image:4831215 + -
(BC034638)
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SEQID
SCP2
) ughs.476365:186 | -~ |0,00469 No:488
sterol carrier protein 2 - -
(nm_002979)
CEBPB SEQID
ccaat/enhancer binding |ughs.517106:186| - |0,00507 No:262
+ +
protein (c/ebp), beta (nm_005194)
TGM1
transglutaminase 1 (k
SEQ ID
polypeptide epidermal
) ) ughs.508950:186 | - |0,00695| No0:1020
type i, protein- + +
. (nm_000359)
glutamine-gamma-
glutamyltransferase)
SEQ ID
N_A - 10,00764) No:1106
(BC015969)
GGH
gamma-glutamyl SEQID
hydrolase (conjugase, | ughs.78619:186 | - |0,00881 No:952
+ -
folylpolygammaglutamyl (nm_003878)
hydrolase)
GSTA4 SEQ ID
glutathione s- ughs.485557:186 | - |0,00995 No:675
transferase a4 (nm_001512)
SEQID
FNS
ughs.438064:186| - | 0,0109 No:289
b-celi cll/lymphoma 7b - -
(nm_020179)
CCNB2
SEQID
glutamate
ughs.194698:186 | - |0,01221 No:553
decarboxylase 1 (gad - -
(nm_004701)
1
SEQID
CTsC
) ughs.128065:186( - |0,01501 No:579
cathepsin ¢ + +
(nm_001814)
PBEF1 SEQID
pre-b-cell colony ughs.489615:186 | - |0,01621 No:760
+ +
enhancing factor 1 (nm_005746)
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S100A6 SEQ ID
5100 calcium binding |ughs.275243:186| - |0,01719 No:805
+ +
protein a6 (calcyclin) (nm_014624)
SEQID
RDX
) ughs.263671:186| - |0,01753 No:361
radixin + -
{(nm_002906)
GPR126 SEQ ID
g protein-coupled ughs.318894:186( - |0,01886 No:448
receptor 126 (nm_198569)
MMP15
SEQID
matrix
ughs.80343:186 | - | 0,0274 No:170
metalloproteinase 15 - -
(nm_002428)
(membrane-inserted)
KLK6 SEQ ID
kallikrein 6 (neurosin, | ughs.79361.186 - 10,02892 No:878
+ +
zyme) (nm_002774)
SEQID
N_A - 10,0351
No: 1117 - -
BOK SEQID
bci2-related ovarian | ughs.293753:186| - [0,03747 No:612
+ +
killer (nm_032515)
CDKL5 SEQ ID
cyclin-dependent ughs.436570:186| - |0,03754 No:540
kinase-like 5 (nm_003159)
SEQ D
CSTB
ughs.695:186 - | 0,0382 No:823

cystatin b (stefin b)

(nm_000100)

LOC151194
similar to hepatocellular
carcinoma-associated
antigen hca557b

ughs.562610:186

0,03884

SEQID
No:131
(nm_145280)

SEQ ID

NFIB

i ughs.370359:186 | - |0,03949 No:705
nuclear factor i/b - -

(nm_005596)
SEQID

LAD1

o ughs.519035:186 | - 10,04184 No:31

ladinin 1 + -

(nm_005558)
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MGC11271 SEQID
hypothetical protein | ughs.143288:186| - |0,04312 No:199
+ -
mgc11271 (nm_024323)

Table Il (Metagene Under PR)

) % s Reduced | Reduced
Gene @ = o Ref. Seq | Metagene | Metagene
c o
© o} o 35 6
By x
ol
=)
SOD2 SEQ D
) ; ) No:598
superoxide dismutase | ughs.487046:186 | - | 0,00001 (nm_0006
2, mitochondrial 36) ) )
IGHG1
immunoglobulin heavy . SEQID
constant gamma 1 ughs.510635:186 | - | 0,00001 No:1122 ) i
{g1m marker)
KDR
kinase insert domain quEQség
receptor (a type iii ughs.479756:186 | - | 0,00011 0'0022 + +
receptor tyrosine (nm5_3
kinase) )
KLE 1 SEQID
K . . No:387
ruppel-like factor 1 ughs.37860:186 | - | 0,00014 0065 +
(erythroid) (nm€3) )
CASP9 SEQID
caspase 9, apoptosis- . No:34
related cysteine ughs.329502:186 | - | 0,00016 (nm_0012 + +
protease 29)
SEQID
BCL2 . No:657
b-cell cilflymphoma 2 | UONS-150749:186 | - | 0,00018 | " 006 " *
33)
MYBL2 SEQ ID
v-myb myeloblastosis - ) No:384
viral oncogene ughs.179718:186 | - | 0,00025 (nm_0024 ) )
homolog (avian)-like 2 66)
ADAM1Q SEQID
a disintegrin and . No:451
metalloproteinase ughs.172028:186 | - | 0,00031 (nm_0011 - -
domain 10 10)
GPR125 zE%ég
g protein-coupled ughs.99195:186 | - | 0,00032 o 1452
receptor 125 (nmg_o) ) )
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SEQID
. No:1056
ughs.26192:186 0,00049 (AK12629
7
TGFBR3 SEQID
fnctor, beta raceptor i | U0N5482390:186 | - | 0,00061 | (%00,
(betaglycan, 300kda) 43)
LOC91316
similar to bk246h3.1 SEQ ID
Ir(Tijrlnmucr)'nogIobulin ughs.407693:186 No:1090
lambda-like ; 0.00072 ' (Ak12580
polypeptide 1, pre-b- ughs.148656:186 8)
cell specific)
. SEQID
ughs.416139:186 0,00074 No:1120
S100A8 SEQID
$100 calcium binding . No:12
protein a8 (calgranulin ughs.416073:186 0,00079 {nm_0029
a) 64)
SEQ D
PIM2 . No0:743
pim-2 oncogene ughs.496096:186 0,00088 (nm._ 0068
75)
o
tumor protein p53 (li- | ughs.408312:186 0,00104 (nm ‘0005
fraumeni syndrome) 4—6)
ITGB3 SEQ ID
oot |voszreates - | oconts | (MO
iiia, antigen cd61) 12)
SEQ ID
LAMBA1 . No:711
laminin, beta 1 ughs.489646:186 0,00118 (nm_ 0022
91)
o
silver homolog ughs.95972:186 0,00118 .0069
{(mouse) (nm_
28)
SEQ ID
cdna flj42596 fis, clone . No:1102
brace3010283 ughs.113271:186 0,00121 (AK12458
7)
PIGR SEQID
- nﬁﬁ'g’orgfgf i |ughs 497569:186 0,00123 (n':f%ggs
receptor 44)
CSH1 SEQ ID
chorionic No:60
somatomammotropin | ughs.347963:186 0,00161 (m 6226
hormone 1 (placental 4—0)

lactogen)
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SEQID
RDX . No:361
radixin ughs.263671:186 0,00176 (nm__ 0029 3 }
06)
SEQID
ETF1/FLT1 No e
eukaryotic translation | ughs.483494.186 (nr;o'
termination factor : 0,0019 SE())OI:D + }
1/ims-related tyrosine | ughs.507621:186 No-1109
kinase 1 (NM_0020
19)
PEKP SEQ ID
phosphofructokinase, | ughs.26010:186 0,00193 (n’\rlr?: 2)%6 )
platelet = )
27)
CXORF38 N
chromosome x open | ughs.495961:186 0,002 (nm '1449 + +
reading frame 38 7—0)
MGC 15606 SEQID
family with sequence . No0:333
similarity 55, member | Y9NS-130195:186 0,00207 |y 1450 ; .
c 37)
SEQID
SLAC2-B No:83
slac2-b N_A 0,00236 (nm_0150 - -
65)
FLJ10986 ughs.444301:186 N
hypothetical protein ; 0,00261 (nm 0182 + )
flji10986 ughs.439112:186 51)
SERPINB1
serine (or cysteine) S E1Q0|2D4
proteinase inhibitor, | ughs.381167:186 0,00368 n(:‘ 0306 + }
clade b (ovaibumin), (n 66
member 1 )
RPS6KA3 SEQID
ribosomal protein s6 . No:229
kinase, 90kda, ughs.445387:186 0,00482 (nm_ 0045 + +
polypeptide 3 86)
SEQID
GATAB . No:925
gata binding protein 6 ughs.514746.186 0,00491 {nm_0052 + -
57)
MTIF2 SEQID
mitochondrial . No:788
translational initiation ughs.149894:186 0,00535 (nm_0010 - -
factor 2 05369)
SEQID
No:1104
N_A 0,00572 (AK12852 + )
4)

44




WO 2008/155661 PCT/IB2008/002334
SEQ ID
No:1103
N_A 0.00835 | Bx10841 + :
0)
IFNGR1 Seq
interferon gamma ughs.520414.186 0,00656 :
(nm_0004 + -
receptor 1
16)
SEQID
EBF . No:1030
early b-cell factor ughs.308048:186 0,00865 (nm_0240 - -
a7)
SEQID
N_A 0,00729 No.1119 + .
p66alpha SEQID
GATA zinc finger . No:1068
domain containing 2A ughs 551742:186 0,00741 (AK02467 + -
{p66alpha) 0)
FKBP1A o
k506 binding protein | ughs.471933:186 0,00885 ‘
(pPm_0008 - -
1a, 12kda
01)
SNAPC3 SEQID
small nuclear rna . No:398
activating complex, ughs.546299:186 0,00887 (nm_0030 - -
polypeptide 3, 50kda 84)
IL2RB ughs.474787:186 SNE(S?LD
interleukin 2 receptor, ; 0,0097 (m 6008 + )
beta ughs.555488:186 7_8)
SEQID
Homo sapiens mRNA . No:1087
for FLJ00204 protein | U9Ne-535157:186 000973 | Ako7a13 - -
1)
ETV4 SEQID
ets variant gene 4 ) No:955
{el1a enhancer binding ughs.434059:186 0,01003 (nm_0019 - -
protein, e1af) 86)
IL1R2 sealb
interleukin 1 receptor, | ughs.25333:186 0,01009 'OO 6
type i (nm_004 i i
33)
IGHG1 SEQID
immunoglobulin heavy ) No:1105
constant gamma 1 ughs.510635:186 0,01039 (BC07239 i )
(g1m marker) 2)
Len2 Noi856
lipocalin 2 (oncogene | ughs.204238:186 0,01068 ‘0055
24p3) (nm_ - -
64)
SEQID
CMRF35 . No:231
¢d300c antigen ughs.2605:186 0,01119 (nm. 0066 N )
' 78)
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CXCL1
chemokine (c-x-c SEQ ID
motif) ligand 1 ) No:593
{melanoma growth ughs.789:186 001174 (nm_0015
stimulating activity, 11)
alpha)
MYBL2 SEQID
v-myb myeloblastosis . No:384
viral oncogene ughs.179718:186 0,0122 (nm_ 0024
homolog (avian)-like 2 66)
SEQ D
SLAMF8 . No:519
slam family member 8 ughs.438683:186 0,01309 (nm_0201
25)
SEQ ID
CTSC No:579
cathepsin ¢ ughs.128065:186 0,016 (nm. 0018
14)
ENPP2
ectonucleotide '\?f?og
pyrophosphatase/phos | ughs.190977:186 0,0205 (nm' 0062
phodiesterase 2 59)
(autotaxin)
SEQID
oy ughs.519035:186 0,02102 (mr]uqogg%
58)
RABL3 ughs.444360:186 N
rab, member of ras ; 0,02205 (nm .1738
oncogene family-like 3 | ughs.548087:186 2—5)
SEQ ID
HDAC2 . No:573
histone deacetylase 2 ughs.3352:186 0,02428 (nm_0015
27)
VGLLA e
vestigial like 1 N_A 0,02447 (nm 6162
(drosophila) é_7)
npc-a-5 SEQID
nasopharyngeal . No:1059
carcinoma-associated ughs.510543:186 0,02592 (AK09111
antigen npc-a-5 3)
coxs No:8a6
cyclin-dependent ughs.95577:186 0,02615 (nm '0000
kinase 4 .75)
ABCC5 SEQID
atp-binding cassette, . No:1032
sub-family ¢ (cftr/mrp), ughs.368563:186 002624 (nm_0056
member 5 88)
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MGC9913 ean
hypothetical protein | ughs.23133:186 0,02709 (XM. 3781
mgc9913 773)
FUT8 SEQ D
fucosyltransferase 8 . No:233
(alpha (1.6) ughs.118722:186 0,02833 (nm_ 1781
fucosyltransferase) 55)
o
secreted frizzled- ughs.213424.186 0,03011 (nm '0030
related protein 1 1—2)
ARPC2 SEQ ID
actin related protein i No:264
2/3 complex, subunit ughs.529303:186 0,03237 {nm_1528
2, 34kda 62)
LILRB2
leukocyte SEQID
immunoglobulin-like ) No:546
receptor, subfamily b ughs.534386:186 0,03294 {(nm_0058
{(with tm and itim 74)
domains), member 2
IGKC ughs.449621:186 Nasver
immunoglobuiin kappa ; 0,03458 (BC66634
constant ughs.546620:186 3)
SEQ ID
SN ) - No:1037
sialoadhesin ughs.31869:186 0,03771 (hm._0230
68)
C1ORF38 N
chromosome 1 open | ughs.10649:186 0,03783 (nm ' 0048
reading frame 38 oy
48)
PADIZ v
peptidyl arginine ughs.33455:186 0,0418 (nm. 0073
deiminase, type ii 6~5)
SEQID
MONDOA ) No:1005
mix interactor ughs.437153:186 0,04548 (nm._0149
38)
TAP1 ) SEQID
transporter 1, atp- ughs.35?018.186 0 04583 No:820
binding cassette, sub- uahs 55é165'186 ' (nm_0005
family b (mdritap) | Y91 ' 93)
CYP2D6 SEQID
cytochrome p450, X No:370
family 2, subfamily d, ughs.534311:186 0,04704 {nm_0001
polypeptide 6 06)

Table Il (Metagene UnderEGFR)
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o
[72] c o [0} ko [}
5 g 3 ses 158 L85
Gene o -g T Ref. Seq 3 8 3 = 8 N
@ o o. S:, [ %-) [5]
2 4 2 =
)
SEQ D
LOC255743; No:1071
i N_A - | 0,00001
Nephronectin (NM_0010330 + +
47)
LU
SEQID
lutheran blood group
) ughs.155048:186 | - ( 0,00001 No:254
(auberger b antigen + +
. (nm_005581)
included)
TFFA1
trefoil factor 1 (breast
SEQ ID No:6
cancer, estrogen- ughs.162807:186 | - | 0,00001
) {nm_003225) + +
inducibie sequence
expressed in)
SEQID
ESR1
ughs.208124:186 | - | 0,00001 No:883
estrogen receptor 1 + +
{nm_000125)
SEQ D
XBP1
) ) ughs.437638:186 | - | 0,00001 No:543
x-box binding protein 1 + +
(nm_005080)
SCUBE2 SEQID
signal peptide, cub ughs.523468:186 | - | 0,00001 No:681 .
+
domain, egf-like 2 (nm_020974)
SEQ iD No:63
GATA3
o ) ughs.524134:186 | - | 0,00001 | (hm_0010022
gata binding protein 3 + +
85)
EIF2C3 SEQ ID
eukaryotic translation | ughs.530333:186 | - | 0,00001 No:212
+ +
initiation factor 2¢, 3 (nm_024852)
C4A SEQID
complement No:635
ughs.534847:186 | - | 0,00001
component 4b, (nm_0010020 + +
telomeric 29)

48




WO 2008/155661 PCT/IB2008/002334
TFF3 SEQID
trefoil factor 3 ughs.82961:186 | - | 0,00001 No:535
(intestinal) (nm_003226)
SEQID
N_A - | 0,00003
No:1125
NAT1
SEQ ID
n-acetyltransferase 1
. ughs.155956:186 | - | 0,00003 No:109
(arylamine n-
(nm_000662)
acetyltransferase)
COL4A2 SEQ ID
coliagen, type iv, alpha | ughs.508716:186 | - | 0,00003 No:342
2 {(nm_001846)
RABEP1
SEQ ID
rabaptin, rab gtpase
ughs.551518:186 | - | 0,00003 No:927
binding effector protein
] (nm_004703)
SEQID
N_A 0,00005
No:1124
RHOBTB3 SEQID
rho-related btb domain | ughs.445030:186 | - | 0,00006 No:124
containing 3 (nm_014899)
SEQID
) No:280
CASKIN1/fj12650 ughs.530863:186
) ) . (nm_020764)
cask interacting protein : 0,00006
or SEQ ID
1 ughs.470259:186
No:1110
(NM_024522)
SEQID
CXXC5
ughs.189119:186 0,00009 No:297
cxxc finger 5
(nm_016463)
MAPT SEQID
microtubule-associated | ughs.101174:186 | - 0,0001 No:791
protein tau (nm_016835)
MGC24047 SEQID
chromosome 1 open ughs.29190:186 | - 0,0001 No:210
reading frame 64 (nm_178840)
MGC45441 SEQID
) ) ughs.488337:186 0,00026
hypothetical protein No:827
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mgc45441

(nm_152499)

CYP2B6

SEQID
Cytochrome P450,
) N_A - | 0,00065 No:1064
family 2, subfamily B, - -
) (NM_000767)
polypeptide 6
CROCC ughs.309403:186 SEQID
ciliary rootlet coiled- ; - | 0,00072 No:147
coil, rootletin ughs.135718:186 (nm_014675)
SEQID
USP21
No:323
ubiquitin specific ughs.8015:186 - | 0,00075
(nm_0010144 - -
protease 21
43)
TRAFS SEQID
tnf receptor-associated | ughs.523930:186 | - 0,0011 No:106
factor § {(nm_004619)
GSTM2
SEQID
glutathione s-
ughs.279837:186 | - | 0,00127 No:181
transferase m2 + -
(nm_000848)
(muscle)
DUSP4 SEQ ID
dual specificity ughs.417962:186 | - 0,0015 No:376
phosphatase 4 (nm_057158)
ASF1A
o SEQID
asf1 anti-silencing
. ughs.292316:186 | - | 0,00177 No:116
function 1 homolog a + -
- {nm_014034)
(s. cerevisiae)
CSF2
SEQID
colony stimulating
ughs.1349:186 - 10,0024 No:252
factor 2 (granulocyte- - -
(nm_000758)
macrophage)
SEQID
CLSTN2
ughs.1568529:186 | - | 0,00247 No:797

calsyntenin 2

(nm_022131)

50




WO 2008/155661 PCT/IB2008/002334
GLI3
gli-kruppel family SEQID
member gli3 (greig ughs.199338:186 0,00282 No:911
cephalopolysyndactyly (nm_000168)
syndrome)
REPS2 ughs.186810:186 SEQID
ralbp1 associated eps ; 0,00307 No:720
domain containing 2 | ughs.131188:186 (nm_004726)
GSTM1 SEQ ID
glutathione s- ughs.301961:186 0,00307 No:889
transferase m1 (nm_000561)
PLAT SEQ ID
plasminogen activator, | ughs.491582:186 0,00335 No:250
+ -
tissue (nm_000930)
DLG5 SEQID
discs, large homolog 5 | ughs.500245:186 0,00393 No:179
(drosophila) (nm_004747)
SEQID
FLJO0012
) ughs.21051:186 0,00396 No:786
flj00012 protein - -
(nm_033388)
SIDT2 SEQID
sid1 transmembrane | ughs.410977:186 0,00409 No:177
+ -
family, member 2 (nm_015996)
SEQID
N_A 0,00434 No:1047
(BC012900)
SEQID
BCLO
ughs.415209:186 0,00434 No:301
b-cell cl/lymphoma 9 - -
(nm_004326)
USP13
N ) SEQ ID
ubiquitin specific
ughs.175322:186 0,00516 No:207
protease 13 + +
. ) (nm_003940)
(isopeptidase {-3)
DNALN
. . SEQID
dynein, axonemal, light
) ughs.406050:186 0,00606 No0:936
intermediate - -
. (nm_003462)
polypeptide 1
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SEQID
No:916
FOXC1/RHOB ughs.348883:186
(nm_001453)
forkhead box ¢c1/ras ; - | 0,00652
or SEQID + +
homolog gene ughs.502876:186
No:1116
(NM_004040)
SEQID
N_A - | 0,00699 No:1052
+ +
(BX096026 )
SEQID
KRT18
ughs.406013:186 | - | 0,00879 No:159
keratin 18 + +
(nm_000224)
SEQID
ughs.548040:186 | - | 0,00889 No:1096
(AK127274)
DNAJC12
dnaj (hsp40) homolog, SEQ ID No:28
ughs.260720:186 | - 0,0094
subfamily ¢, member (nm_021800) - -
12
SEQID
cdna flj41270 fis, clone
ughs.445414:186 | - | 0,00963 No:1054
bramy2036387 - -
(AK123264 )
SPDEF/c8orf13
. i SEQ ID No:25
sam pointed domain
o ughs.124299:186 (nm_012391)
containing ets
e : - | 0,00981 or SEQID
transcription factor / + +
ughs.485158:186 No:1108
chromosome 8 open
. (NM_053279)
reading frame 13
C200RF23 SEQID
chromosome 20 open | ughs,101774:186 | - | 0,01019 No:825
+ -
reading frame 23 (nm_024704)
FLJ20366 SEQ ID
hypothetical protein ughs.390738:186 | - | 0,01278 No:145
+ -
fli20366 (nm_017786)
COXxe6C SEQ ID
cytochrome ¢ oxidase | ughs.351875:186 | - | 0,01401 No:491
subunit vic (nm_004374)
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RGS11 SEQ ID
regulator of g-protein | ughs.65756:186 0,01422 No:485
signalling 11 (nm_003834)
‘ SEQID
Hypothetical protein
ughs.508559:186 0,01475 No:1072
LOC153561 - -
(AY007114)
SEMAGB
sema domain,
SEQID
transmembrane
ughs.465642:136 0,01572 No:274
domain (tm), and - -
‘ , {(nm_032108)
cytoplasmic domain,
{semaphorin) 6b
AP1G2
SEQ ID
adaptor-related protein
ughs.343244:186 0,01707 No:258
complex 1, gamma 2 - -
) {(pm_080545)
subunit
AKAPSL SEQID
a kinase (prka) anchor | ughs.399800:186 0,01817 No:292
protein 8-like (nm_014371)
PRKCBP1 SEQID
protein kinase ¢ ughs.446240:186 0,01835 No:803
binding protein 1 (Pnm_183047)
SEQID
CENTG3
] ughs.195048:186 0,02053 No:349
centaurin, gamma 3 - -
(nm_031946)
genomic region on
SEQID
chromosome 1 ughs.159853.186 0,02456
No:1123 - -
SLC40A1
. SEQID
solute carrier family 40
ughs.529285:186 0,02463 No:763
(iron-regulated - -
{nm_014585)
transporter), member 1
SEQID
CCND2
) ughs.376071:186 0,02723 No0:438
cyclin d2 - -
(nm_001759)
KLHDC2
. SEQ ID No:94
kelch domain N_A 0,02795
. (nm_014315) - -
containing 2
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ABCA3
SEQ D
atp-binding cassette,
) ughs.26630:186 0,03438 No:845
sub-family a (abc1), + +
{nm_001089)
member 3
LOC 143381 ughs.388347:186 SEQID
hypothetical protein X 0,03705 No:1084
loc143381 ughs.557061:186 (BX648964)
FLJ21439 SEQID
hypothetical protein ughs.550536:186 0,03746 No:734
fli21439 (nm_025137)
SEQID
HOXA4
ughs.77637:186 0,03897 N0:943
homeo box a4 - -
{(nm_002141)
CACNA1D/KIFSC
Calcium channel,
ughs.476358:186 SEQID
voltage-dependent, L
; 0,03958 No:1085
type, alpha 1D + +
o ) ughs.435557:186 (NM_000720)
subunit/kinesin family
member 5¢
GNG3
SEQ ID
guanine nucleotide
o ) ughs.179915:186 0,04937 No:276
binding protein (g + -
(nm_012202)
protein), gamma 3

[00148]

corresponding to each of the selected metagenes:

Multivariate Cox analysis allowed estimation of parameters

Metagene Parameter P value (Chi|Hazard Ratio
estimation square)

UnderER -2.90279 0.0906 0.055

UnderPR -1.47423 0.0143 0.229

UnderEGFR -4.17198 0.0012 0.015

[00149] On the basis of these parameters, the score for prognosis has

been established as follows:
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[00150] Score
4.17198*underEGFR

-2.90279*underER - 1.47423*underPR -

[00151] Threshold optimization: we tested all the possible thresholds. As
an example 1%, 2™ and 3" quartile of the score distribution of the training set
and found 0.502, 0.0057 and <0.0001 respectively for the p value associated
to the log rank test.

[00152] The 3™ quartile (cut-off=0.087646) was then defined as the
optimal cut-off to separate patients into two groups with the highest

significance.

[00153] The error on the score was integrated by calculating a confidence
interval around the threshold, within which sample classification was
considered non robust. Considering the score distribution Gaussian, we
estimated the confidence interval around the threshold using standard
deviation calculation method (estimated standard deviation of the population /

Vn).

[00154] The inventors have established that a woman having a score (Sc)
of more than 0.136 have at least a double propensity of poor clinical outcome
than a woman with a score (S¢) of less than 0.0393.

[00155] Model validation: the score was calculated for each of the 164
patients from the validation set and we separated the patients into two groups
according the cut-off determined on the identification set. On the 164 patients,
the model was well validated (p=4.7 10°%, log rank test) and separated the
patients into a good-prognosis group with 80% 5-year MFS (84% of patients)
and a poor-prognosis group with 63% 5-year MFS (13% of patients), 3% of
patients being not interpretable. On a subset of the validation set, constituted
of the clinical trial PACS01 (N=128), we obtained similar validation (p= 3.9 10
% Jogrank test) with 88% of 5-year MFS in the good-prognosis group (80% of
patients) and 65% of 5-year MFS in the poor-prognosis group (16% of
patients, 4% of patients not interpretable).
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[00156] Model performances: we performed multivariate analysis to
determine the importance of the model as compared to standard clinical
parameters. Even when considering grade, lymph node, ER status, age..., the
model was still significant in the multivariate analysis, suggesting that it

provides an independent, complementary and significant prognostic
information.

[001567] Multivariate analysis on the global population (N=347)

Hazard Cigs Cl95
ratio upper lower P
<35y 1
Age
>=35y 0.66 0.16 2.79 p=0.57
N 1
Menopausal
Y 1.24 0.82 1.9 p=0.31
, pT1 1
Tumour size
pT2-pT3 1.61 0.95 2.74 p=0.078
N N- 1
N+ 1.45 0.76 2.76 p=0.26
l 1
SBR grade
-1 2.27 0.96 5.35 p=0.062
HR- 1
HR (10%)
HR+ 0.86 0.53 1.4 p=0.54
0-1-2 1
Erbb2
3 1.17 0.66 2.07 p=0.58
Good 1
Model ]
Poor 2.61 1.65 4.11 P=3.8 10
[00158] Multivariate analysis on the identification set (N=222)
Hazard
, CI95 upper | CI95 lower p
ratio

56



WO 2008/155661

PCT/IB2008/002334

<35y 1
Age
>=35y 1.43 0.19 10.8 p=0.73
N 1
Menopausal
Y 1.03 0.64 1.68 p=0.89
) pT1 1
Tumour size
pT2-pT3 1.12 0.63 1.97 p=0.7
N- 1
N
N+ 1.73 0.9 3.34 p=0.1
I 1
SBR grade
f-11 2.1 0.87 5.08 p=0.098
HR- 1
HR (10%)
HR+ 0.93 0.53 1.62 p=0.79
0-1-2 1
Erbb2
3 0.93 0.44 1.93 p=0.84
Good 1
Model
Poor 2.18 1.3 3.64 P=0.003
[00159] Multivariate analysis on the PACSO01 clinical trial (N=108)
ClI95
Hazard ratio Cl195 lower p
upper
<35y 1
Age
>=38y |518527625.4 0 Inf p=1
N 1
Menopausal
Y 1.33 0.51 3.47 p=0.56
, pT1 1
Tumour size
pT2-pT3 |324628156.2 0 Inf =1
N- 1
N
N+ p:NA
| 1
SBR grade
-1 287987535.5 0 Inf p=1
HR (10%) HR- 1
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HR+ 1.42 0.36 5.61 p=0.62
0-1-2 1
Erbb2
3 2.13 0.68 6.66 p=0.19
Good 1
Model
Poor 5.3 1.58 17.74 P=0.0068

[00160] Metagenes reduction:

[00161] In this model with underER, underPR and underEGFR, we
defined the number of genes according to their significance in the metagene
identification with the MaxT method. Even if the genes are well correlated
between each other, some of them may be removed from further analysis, in
order to reduce the number of genes to analyze and simplify the analysis

process.

[00162] We calculated the correlation between each gene composing the
metagene and the metagene, sorted the genes according to their increasing
correlation to the metagene and progressively eliminated the genes the least
correlated to the metagene, starting from 1 removed gene to all except one

removed genes.

[00163] For each of these new sets of genes, we calculated a new
metagene and its correlation with the original metagene. We selected given
correlation cut-offs varying from 0.91 to 0.99 and integrated the corresponding
new metagene in the model. This allowed us to generate a new score and
prognostic group for each patient and to compare the attribution of a given
prognostic group between the original model and the model with the optimized
metagene. The criterion was equivalence between the 2 patients classification

(with the original model and the optimized one) within the 2 prognostic groups.

[00164] As an example, we can reduce the number of genes from the
metagene underER from 42 to 27 (Table 1), while keeping 97% of equivalence
(meaning that only 3% of patients are predicted in the opposite prognostic
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group when optimizing the metagene) for patient classification in the two
prognostic groups on the validation set. With 20 genes (Table I), the
concordancy is still of 95%.

[00165] In the same way, the metagene underPR may be reduced from
73 to 35 (Table Il) and 6 genes (Table Il) with 96% and 94% equivalence
respectively for patient classification in the validation set.

[00166] The metagene underEGFR may be reduced from 71 to 34 (Table
) and 22 genes (Table Ill) with 95% and 91% concordancy respectively for
patient classification in the validation set.

[00167] Considering optimization of the 3 metagenes, we reached on the
validation set a concordancy of 91% and 90% with 102 and 50 genes

respectively instead of the 186 genes used in the original model.

EXAMPLE 3: Identification of a second significant metagene
combination:

[00168] Since ER and EGFR markers are correlated, with the majority of
EGFR+ being ER-, we found another combination that could replace the
metagenes underER and underPR by a single metagene overEGFR.

[00169]  Table IV (Metagene OverEGFR)

'5 ® Reduced | Reduced
Gene Unigene Cluster % § Ref. Seq | Metagene | Metagene
2 o . 12 5
GSTP1 SEQID
glutathione s- ughs.523836:186 | + |0,00005 No:405
transferase pi {nm_000852) ’ )
ITGB3
integrin, beta 3 SEQ D
(platelet ughs.218040:186 | + |0,00008 No:374
glycoprotein iia, (nm_000212) ) )
antigen cd61)
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IGHG1
i mmunoglobulin
SEQID
heavy constant | ughs.510635:186 0,00011
No:1122 + +
gamma 1 (g1m
marker)
SOD2
SEQID
superoxide
ughs.487046:186 0,00072 No:598
dismutase 2, + +
) {(nm_000636)
mitochondrial
CEBPB
SEQID
ccaat/enhancer
o ughs.517106:186 0,00089 No:262
binding protein + -
{(nm_005194)
(c/ebp), beta
IGKC SEQID
. . |ughs.449621:186;
immunoglobulin 0,00177 No:1099
ughs.546620:186 + -
kappa constant (BC066343)
ENO1 SEQID
enolase 1, ughs.517145:186 0,00201 No:696
+ +
(alpha) (nm_001428)
npc-a-5
nasopharyngeal SEQ ID
carcinoma- ughs.510543:186 0,00352 No:1059
+ +
associated (AK091113)
antigen npc-a-5
MMP7
matrix SEQ ID
metalloproteinase | ughs.2256:186 0,00698 No:751
+ -
7 (matrilysin, (nm_002423)
uterine)
SEQ ID
N_A 0,01196
No:1121 + -
MKIB67
) ) " SEQID
antigen identified
ughs.80976:186 0,0122 No:286
by monoclonal + .
. . (nm_002417)
antibody ki-67
ARHGEF1
, SEQID
rho guanine
i ughs.278186:186 0,01427 No:244
nucleotide - -
(nm_199002)
exchange factor
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(gef) 1
ATF2
SEQ ID
activating
o ughs.425104:186 0,0148 No:18
transcription - -
(nm_001880)
factor 2
TFCP2LA1 SEQID
transcription ughs.156471:186 0,0259 No:121
+ +

factor cp2-like 1

(nm_014553)

IGKC

pseudogene 1

) SEQ ID
Immunoglobulin
i N_A 0,02767| No:1107
kappa variable 1- - -
(BC0O73775)
5 (IGKC)
PRSS12
i SEQID
protease, serine,
. ughs.445857:186 0,03118 No:103
12 (neurotrypsin, + -
) (nm_003619)
motopsin)
IGLC2
) ) SEQ D
immunoglobulin | ughs.449585:186 0,04077
o No:1118 + -
lambda joining 3
CSF1
SEQID
colony
) ) ughs.173894:186 0,0412 No:42
stimulating factor - -
{(nm_000757)
1 (macrophage)
LOC114659
) SEQID
SH3-domain ughs.406166:186;
. 0,04453| No:1067
GRB2-like ughs.438861:186 - -
(AK123784)
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[00170] Multivariate Cox analysis allowed estimation of parameters
corresponding to each of the selected metagenes:

Metagene Parameter P value (Chi|Hazard Ratio
estimation square)

OverEGFR -1.33 0.022 0.26

UndereEGFR -2.28 0.0048 0.10

[00171] On the basis of these parameters, the score for prognosis has

been established as follows:
[00172] Score = -1.33%overEGFR - 2.28*underEGFR

[00173] Threshold optimization: the 3™ quartile was selected (cut-off =
0.14) associated with a [0.103 — 0.177] confidence interval, separating patients
into two groups of 79% Syears MFS in the good prognosis group and 60% of
Syears MFS in the poor prognosis group (p=0.041, logrank test).

[00174] Model validation: we calculated the score for the 164 patients of
the validation set with the formula identified on the training set, and separated
the patients according to the defined threshold. The model was well validated
(p=1.1 10, log rank test), with 82% MFS at 5 years in the good prognosis
group (76% of patients), and 54% MFS in the poor prognosis group (20% of
patients, 5% of patients not interpretable). On a subset of the validation set,
constituted of the clinical trial PACS01 (N=128), we obtained similar validation
(p= 2.9 10, logrank test) with 87% of 5-year MFS in the good-prognosis
group (75% of patients) and 60% of 5-year MFS in the poor-prognosis group
(19% of patients, 6% of patients not interpretable).

[00175] Model performances: we performed multivariate analysis to

determine the importance of the mode! as previously.

[00176] Multivariate analysis on the global population (N=347)
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Hazard
_ CI95 upper | CI195 lower p
ratio
<35y 1
Age
>=35y 0.73 0.17 3.09 p=0.67
N 1
Menopausal
Y 1.27 0.83 1.93 p=0.27
) pT1 1
Tumour size
pT2-pT3 1.65 0.97 2.79 p=0.065
N N- 1
N+ 1.39 0.73 2.64 p=0.32
I 1
SBR grade
[-111 2.46 1.05 5.78 p=0.039
HR- 1
HR (10%)
HR+ 0.8 0.48 1.33 p=0.4
0-1-2 1
Erbb2
3 1.05 0.59 1.85 p=0.88
Good 1
Model
Poor 1.79 1.09 2.94 P=0.021

[00177] Multivariate analysis on the training set (N=222)

Hazard
' CI95 upper | CI95 lower p
ratio
<35y 1
Age
>=35y 1.67 0.22 12.59 p=0.62
N 1
Menopausal
Y 1.01 0.63 1.65 p=0.95
, pT1 1
Tumour size
pT2-pT3 1.11 0.63 1.97 p=0.71
N N- 1
N+ 1.67 0.86 3.21 p=0.13
SBR grade | 1
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11-t1 2.27 0.95 5.46 p=0.067
HR- 1
HR (10%)
HR+ 0.87 0.48 1.57 p=0.65
0-1-2 1
Erbb2
3 0.85 0.4 1.77 p=0.66
Good 1
Model
Poor 1.32 0.73 2.38 P=0.35
[00178] Multivariate analysis on the PACSO01 clinical trial (N=108)
Hazard ratio | C195 upper | Cl95 lower p
<35y 1
Age
>=35y |440091063.3 0 Inf =1
N 1
Menopausal
Y 1.59 0.62 4.12 p=0.34
, pT1 1
Tumour size
pT2-pT3 |267234385.6 0 Inf p=1
N- 1
N
N+ p=NA
I 1
SBR grade
11-111 182875754 .1 0 Inf =1
HR- 1
HR (10%)
HR+ 0.95 0.26 3.5 p=0.94
0-1-2 1
Erbb2
3 1.99 0.65 6.1 p=0.23
Good 1
Model
Poor 3.09 0.96 10.02 P=0.059

[00179] Metagenes reduction:

[00180] We optimized the number of genes to analyse in underEGFR and

overEGFR signature as described previously for the other metagenes.
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[00181] The metagene overEGFR couid be reduced from 19 to 12 (Table
IV) or 5 genes (Table IV) with a concordancy of 96% and 94% respectively on
the validation set.

[00182] Taken with the optimized underEGFR metagene, we obtained a
concordancy of 95 and 91% considering 37 (Table Ill) and 24 genes (Table 111)
respectively instead of 92.

[00183] Some metagenes could be reduced at the level of a single gene

still having a significant prognostic value.

[00184] An example of such a gene-based model contains SCUBEZ2
(SEQ ID NO: 681) and IGKC (SEQ ID NO: 1107 or 1099). SCUBE2 is an
element of underEGFR metagene, while IGKC is part of overEGFR metagene.

Metagene Parameter P value (Chi|Hazard Ratio
estimation square)

SCUBE2 -0.746 0.0016 0474

IGKC -0.463 0.037 0.629

[00185] Threshold optimization: the 3 quartile (cut-off=0.095),
confidence interval [0.0513 — 0.1387]) was the most significant (p=9.1 107,
logrank test) and separated the identification set in a good-prognosis group
(77% MFS at 5 years) and a poor-prognosis group (51% MFS at 5 years).

[00186] Model Validation: we used the coefficients and the threshold
previously calculated to separate the 164 patients from the validation set into
two groups that had statistically significant outcome (p=4 10°%, logrank test).
The good prognosis group had a 5y MFS of 83% (69% of the patients) while
the poor prognosis group had a 5y MFS of 55% (24% of the patients, 7% of
patients not interpretable). On a subset of the validation set, constituted of the
clinical trial PACS01 (N=128), we obtained similar validation (p= 1.3 10°%,
logrank test) with 90% of 5-year MFS in the good-prognosis group (69% of
patients) and 61% of 5-year MFS in the poor-prognosis group (23% of
patients, 7% of patients not interpretable).
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Model performances: we performed multivariate analysis to

determine the importance of this simplified model as described previously.

[00188] Multivariate analysis on the global population (N=330)
Hazard
, CI195 upper | CI95 lower p
ratio
<35y 1
Age
>=35y 0.91 0.22 3.77 p=0.89
N 1
Menopausal
Y 1.2 0.78 1.85 p=0.4
_ pT1 1
Tumour size
pT2-pT3 1.61 0.95 2.74 p=0.079
N N- 1
N+ 1.38 0.72 2.64 p=0.33
I 1
SBR grade
-1 2.36 1 5.56 p=0.051
HR- 1
HR (10%)
HR+ 0.71 0.44 1.13 p=0.15
0-1-2 1
Erbb2
3 1.09 0.62 1.92 p=0.76
Good 1
Model
Poor 1.82 1.17 2.82 P=0.0077
[00189] Multivariate analysis on the training set (N=222)
Hazard
_ CI195 upper | CI95 lower p
ratio
<35y 1
Age
>=3by 1.59 0.21 11.94 p=0.65
N 1
Menopausal
Y 0.99 0.61 1.6 p=0.97
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_ pT1 1
Tumour size
pT2-pT3 1.1 0.62 1.94 p=0.75
N N- 1
N+ 1.64 0.85 3.17 p=0.14
| 1
SBR grade
[-Hi 2.1 0.87 512 p=0.098
HR- 1
HR (10%)
HR+ 0.91 0.52 1.59 p=0.74
0-1-2 1
Erbb2
3 0.91 0.44 1.89 p=0.8
Good 1
Model
Poor 1.74 1.02 2.99 P=0.043

[00190] Multivariate analysis on the PACSO01 clinical trial (N=108)

Cl95
Hazard ratio Cl95 lower p
upper
<35y 1
Age
>=35y 0.73 0.09 6.22 p=0.77
N 1
Menopausal
Y 1.01 0.37 2.73 p=0.99
_ pT1 1
Tumour size
pT2-pT3 6.19 0.79 48.7 p=0.083
N- 1
N
N+ p=NA
| 1
SBR grade
H-11 634794463.76 0 Inf p=1
HR- 1
HR (10%)
HR+ 0.6 0.23 1.58 p=0.3
0-1-2 1
Erbb2
3 2.32 0.8 6.74 p=0.12
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Good 1
Model
Poor 2.47 1.01 6.06 P=0.049
[00191] Different nucleic acids array platforms may be used to work the

present invention including, but not limited to, cDNA platforms (Image or “lpso”
clones described below), Affymetrix® platforms (GeneChip® probe sets) and
others.

EXAMPLE 4: Use of Metagenes combinations according to the invention
on a cDNA platform

[00192] The following tables are examples of metagenes of the invention
that may be used on a cDNA platform according to the above described
methods. For example, the following underER, underPR and underEGFR
metagenes' may be used in the above described method using a Cox
regression analysis and the score S¢ = - 2.90279 x underER — 1.47423 x
underPR - 4.17198 x under EGFR, with the intervals mentioned previously in
the description for “a”, “b” and “c” (and similarly for the above described
combination involving underEGFR and over EGFR, as well as the IGKC +
SCUBE2 combination). The Seq3’” and Seqg5’ in the tables below columns
provide the sequences identifying the respective Image or Ipso clones.
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EXAMPLE 5: Use of Metagenes according to the invention on an
Affymetrix® platform (GeneChip® Human Genome U133 plus 2.0 array)

[00194] We profiled 113 samples from the validation set on the
Affymetrix® platform to evaluate agreement between the 2 platforms.

[00195] A mapping was performed to find the Affymetrix® probesets
corresponding to the sequences comprised into the 3 metagenes, using

standard sequence alignment (blast) algorithms.

[00196] For a given gene, several Image clones may exist, each of them
covering a particular region of the gene, more commonly in the 3’ region.
Affymetrix® probesets are also designed to target a specific region of a gene,
of around 1000 nucleotides. Clone inserts and Affymetrix® targets do not

necessarily overlap, even if the same gene is considered.

[00197] Given this information, there were two possibilities to find a

correspondence between Discovery™ and Affymetrix® plateform:

[00198] i} sequence alignment of clone inserts and probesets against a
Reference Sequence (ReSeq), which represents a specific gene, and selection
of pairs (Clone, Probeset) with homologies to the same Refseq, even if the

these sequences do not overlap;

[00199] ii) consider only pairs which overlap, assuming that signal may
differ according to the region we focus on. This second approach was chosen

to select Affymetrix® probe sets corresponding to the Discovery clones.

[00200] Raw data from Affymetrix® platform were first normalized using
the RMA (Robust Multichip Average) method available in Bioconductor (Irizarry
et al. 2...) (Affymetrix® package), then corrected to take into account the inter-
platform effect and calculate the score for each sample. The data processing
applied was the same as previously described on the Discovery™ platform for

normalization and Metagenes calculation.
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[00201] As an example, comparing sample classification into good or
poor prognosis group on Discovery™ and Affymetrix® platform, we obtained
95% when using appropriate confidence interval around the threshold.

[00202] The following tables (IX to XIV) are examples of metagenes of
the invention that may be used with an Affymetrix® platform according to the
above described methods. For each metagene (IX to XIV), at least two,
preferably five, most preferably ten or all of the markers listed, e.g., genes, or
marker-derived polynucleotides, e.g., Affymetrix® Probe Sets, may be used to
perform these methods. The sequences of the listed Affymetrix® Probe Sets
are provided in the enclosed sequence listing and are also publicly available
from internet, e.g., www.affymetrix.com. For example, these underER,
underPR and underEGFR metagenes may be used in the above described
method using a Cox regression analysis and the score Sg = a x underER + b x
underPR + ¢ x under EGFR, wherein "a" is comprised in the interval [-6,26 ;
+0,49] , "b" is comprised in the interval [-2,65; +0,29] and "c" is comprised in
the interval [-6,69; + 1,65]. For example the formula is: Sc = - 2.90279 x
underER — 1.47423 x underPR - 4.17198 x under EGFR. Preferably,
metagenes of tables IX to Xl are used together one the one hand, and
metagenes of tables XlI to XIV are used together on the other hand.

[00203] The error on the score was integrated by calculating a confidence
interval around the threshold, within which sample classification was
considered non robust. Considering the score distribution Gaussian, we
estimated the confidence interval around the threshold using standard
deviation calculation method (estimated standard deviation of the population /

\n).

[00204] The inventors have established that a woman having a score (Sc)
of more than 0.16 have at least a double propensity of poor clinical outcome
than a woman with a score (S¢) of less than 0.015.
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[00210] The above described protocol for finding a correspondence
between a cDNA platform (e.g., Discovery™) and another platform (e.g.,
Affymetrix®) may be similarly applied by a person skilled in the art for the other

metagenes according to the present invention.
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CLAIMS

1. A method of assessing the clinical outcome of a female mammal

suffering from breast cancer, comprising the steps of:

a) generating a metagene adjusted value underER by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least 10 nucleic acid sequences selected in the group comprising
or consisting of: SEQ 1D No:374 (hm_000212), SEQ ID No:1027 (nm_007365),
SEQ ID No:598 (nm_000636), SEQ ID No:717 (nm_024598), SEQ ID No:573
(nm_001527), SEQ ID No:83 (nm_015065), SEQ ID No:12 (nm_002964), SEQ
ID No:405 (nm_000852), SEQ ID No:856 (nm_005564), SEQ I|D No:384
(nm_002466), SEQ ID No:167 (nm_002627), SEQ ID No:51 (nm_198433),
SEQ ID No:999 (nm_145290), SEQ ID No0:979 (nm_004414), SEQ ID No:2
(nm_005245), SEQ ID No:98 (hm_016267), SEQ ID No:751 (nm_002423),
SEQ ID No:696 (nm_001428), SEQ 1D No:1050 (BC034638), SEQ ID No:488
(nm_002979), SEQ ID No:262 (nm_005194), SEQ ID No:1020 (nm_000359),
SEQ ID No:1106 (BC015969), SEQ ID No:952 (nm_003878), SEQ ID No:675
(nm_001512), SEQ ID No:289 (nm_020179), SEQ ID No:553 (nm_004701),
SEQ ID No:579 (nm_001814), SEQ ID No:760 (nm_005746), SEQ ID No:805
(nm_014624), SEQ ID No:361 (nm_002906), SEQ ID No:448 (nm_198569),
SEQ ID No:170 (nm_002428), SEQ ID No:878 (nm_002774), SEQ ID
No:1117, SEQ ID No:612 (nm_032515), SEQ 1D No:540 (nm_003159), SEQ
ID No:823 (nm_000100), SEQ ID No:131 (nm_145280), SEQ ID No:705
(nm_005596), SEQ ID No:31 (nm_005558), and SEQ ID No:199 (nm_024323)
fragments, derivatives or complementary sequences thereof:

b) generating a metagene adjusted value underPR by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least 6 nucleic acid sequences selected in the group comprising
or consisting of : SEQ ID No:598 (nm_000636), SEQ ID No:1122, SEQ ID
No:364 (nm_002253), SEQ ID No:387 (nm_006563), SEQ ID No:34
(nm_001229), SEQ ID No:657 (nm_000633), SEQ ID No:384 (nm_002466),
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SEQ ID No:451 (nm_001110), SEQ ID No:999 (nm_145290), SEQ ID No:1056
(AK126297), SEQ ID No:15 (nm_003243), SEQ 1D No:1090 (AK125808), SEQ
ID No:1120, SEQ ID No:12 (nm_002964), SEQ ID No:743 (nm_006875), SEQ
ID No:414 (nm_000546), SEQ ID No:374 (nm_000212), SEQ ID No:711
(nm_002291), SEQ ID No0:663 (nm_006928), SEQ (D No:1102 (AK124587),
SEQ ID No0:237 (nm_002644), SEQ ID No:60 (nm_022640), SEQ ID No:361
(nm_002906), SEQ ID No:119 (nm_004730)(or SEQ ID No:1109
(NM_002019)), SEQ 1D No0:167 (nm_002627), SEQ ID No:339 (nm_144970),
SEQ ID No:333 (nm_145037), SEQ ID No:83 (nm_015065), SEQ 1D No:330
(hm_018291), SEQ ID No0:1024 (nm_030666), SEQ ID No0:229 (nm_004586),
SEQ ID No0:925 (nm_005257), SEQ ID No:788 (nm_001005369), SEQ ID
No:1104 (AK128524), SEQ ID No:1103 (BX108410), SEQ ID No:66
(nm_000416), SEQ ID No:1030 (nm_024007), SEQ ID No:1119, SEQ ID
No:1068 (AK024670), SEQ ID No:241 (nm_000801), SEQ ID No:398
(nm_003084), SEQ ID No:74 (nm_000878), SEQ ID No:1087 (AK074131),
SEQ ID No0:955 (nm_001986), SEQ ID No:71 (nm_004633), SEQ ID No:1105
(BC072392), SEQ ID No:856 (nm_005564), SEQ ID No:231 (nm_006678),
SEQ ID No:593 (nm_001511), SEQ ID No0:384 (nm_002466), SEQ ID No:519
(nm_020125), SEQ ID No:579 (nm_001814), SEQ D No:1039 (nm_006209),
SEQ ID No:31 (nm_005558), SEQ ID No:327 (nm_173825), SEQ ID No:573
(nm_001527), SEQ ID No:98 (nm_016267), SEQ ID No:1059 (AK091113),
SEQ ID No0:886 (nm_000075), SEQ (D No0:1032 (nm_005688), SEQ ID
No:1091 (XM_378178), SEQ ID No:233 (nm_178155), SEQ ID No0:938
(nm_003012), SEQ ID No:264 (nm_152862), SEQ D No0:546 (nm_005874),
SEQ ID No:1099 (BC066343) SEQ ID No:1037 (nm_023068), SEQ ID No:550
(nm_004848), SEQ ID No0:1027 (nm_007365), SEQ ID No:1005 (nm_014938),
SEQ ID N0:820 (nm_000593), and SEQ ID No:370 (nm_000106), fragments,
derivatives or complementary sequences thereof;

C) generating a metagene adjusted value underEGFR by comparing
the level, in a biological sample from said female mammal and in a control, of
at least 10 nucleic acid sequences selected in the group comprising or
consisting of : SEQ ID No:1071 (NM_001033047), SEQ ID No:254
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(nm_005581), SEQ ID No:6 (nm_003225), SEQ ID No:883 (nm_000125), SEQ
ID No:543 (nm_005080), SEQ ID No:681 (nm_020974), SEQ ID No:63
(nm_001002295), SEQ ID No:212 (nm_024852), SEQ ID No:635
(nm_001002029), SEQ ID No:535 (nm_003226), SEQ ID No:1125, SEQ ID
No:109 (nm_000662), SEQ ID No:342 (nm_001846), SEQ ID No:927
(nm_004703), SEQ ID No:1124, SEQ ID No:124 (nm_014899), SEQ ID
No:280 (nm_020764) (or SEQ ID No:1110 (NM_024522)), SEQ ID No:297
(hm_016463), SEQ ID No:791 (nm_016835), SEQ ID No:210 (hm_178840),
SEQ ID No:827 (nm_152499), SEQ ID No:1064 (NM_000767), SEQ ID
No:147 (nm_014675), SEQ ID No0:323 (nm_001014443), SEQ ID No:106
(nm_004619), SEQ ID No:181 (nm_000848), SEQ ID No:376 (nm_057158),
SEQ ID No:116 (nm_014034), SEQ ID No:252 (nm_000758), SEQ ID No:797
(nm_022131), SEQ ID No:911 (hm_000168), SEQ ID No:720 (nm_004726),
SEQ ID No:889 (nm_000561), SEQ ID No:250 (nm_000930), SEQ ID No:179
(nm_004747), SEQ ID No:786 (nm_033388), SEQ ID No:177 (nm_015996),
SEQ ID No:1047 (BC012900), SEQ ID No:301 (nm_004326), SEQ ID No:207
(nm_003940), SEQ 1D No:936 (nm_003462), SEQ ID No:916 (nm_001453) (or
SEQ ID No:1116 (NM_004040)), SEQ ID No:1052 (BX096026 ), SEQ ID
No:159 (nm_000224), SEQ ID No0:1096 (AK127274), SEQ ID No:28
(nm_021800), SEQ ID No:1054 (AK123264 ), SEQ ID No:25 (nm_012391) (or
SEQ ID No:1108 (NM_053279)), SEQ ID No:825 (hm_024704), SEQ ID
No:145 (nm_017786), SEQ ID No:491 (nm_004374), SEQ ID No:485
(nm_003834), SEQ ID No:1072 (AY007114), SEQ ID No:274 (hm_032108),
SEQ ID No:258 (nm_080545), SEQ ID No:292 (nm_014371), SEQ ID No:803
(nm_183047), SEQ ID No0:349 (nm_031946), SEQ ID No:1123, SEQ ID
No:763 (nm_014585), SEQ ID No0:438 (nm_001759), SEQ ID No:94
(nm_014315), SEQ ID No:845 (nm_001089), SEQ ID No:1084 (BX648964),
SEQ ID No:734 (nm_025137), SEQ ID No:943 (nm_002141), SEQ ID No:1085
(NM_000720), and SEQ ID No:276 (nm_012202), fragments, derivatives or
complementary sequences thereof;
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d) generating a score (Sc) from said metagene adjusted values using a
mathematical method establishing a relation between the combined metagene
values and the clinical outcome of said female mammal.

2. The method of claim 1 wherein the mathematical method used in
step d) comprises a Cox regression or CART analysis.

3. The method of claim 1 wherein the mathematical method used in
step d) is a Cox regression and the score (Sc) is generated according to the
following formula: Sc = a x underER + b x underPR + ¢ x under EGFR,

a’ is comprised in the interval [-6,26 ; +0,49] , “b” is comprised in the
interval [-2,65; +0,29] and “c” is comprised in the interval [-6,69; + 1,65].

wherein

4. The method of claim 3 wherein the score Sc is generated
according to the following formula: Sc = - 2.90279 x underER — 1.47423 x
underPR —4.17198 x under EGFR.

5. The method of claim 1, wherein the step a) of generating a
metagene adjusted value underER is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at

least 20 nucleic acid sequences selected in said group.

6. The method of claim 5, wherein the step a) of generating a
metagene adjusted value underER is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at
least 25 nucleic acid sequences selected in said group.

7. The method of claim 1, wherein said metagene adjusted value
underER is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 20 nucleic acid
sequences selected in the group consisting of : SEQ ID No:374 (nm_000212);
SEQ ID No:1027 (nm_007365); SEQ ID No:598 (nm_000636); SEQ ID No:573
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(nm_001527); SEQ ID No:83 (nm_015065); SEQ ID No:12 (nm_002964); SEQ
ID No:405 (nm_000852); SEQ ID No:856 (nm_005564); SEQ ID No:167
(nm_002627); SEQ ID No:51 (nm_198433); SEQ ID No0:98 (nm_016267); SEQ
ID No:751 (nm_002423); SEQ ID No0:696 (nm_001428); SEQ ID No0:262
(nm_005194); SEQ ID No0:1020 (nm_000359); SEQ ID No:579 (nm_001814);
SEQ ID No:760 (nm_005746); SEQ 1D No:805 (nm_014624); SEQ ID No:878
(nm_002774); and SEQ ID No0:612 (nm_032515), fragments, derivatives or
complementary sequences thereof.

8. The method of claim 7, wherein said metagene adjusted value
underER is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 27 nucleic acid
sequences selected in the group consisting of : SEQ ID No:374 (nm_000212);
SEQ ID No:1027 (nm_007365); SEQ ID No:598 (nm_000636); SEQ ID No:573
(nm_001527); SEQ ID No:83 (nm_015065); SEQ ID No:12 (nm_002964); SEQ
ID No:405 (nm_000852); SEQ ID No:856 (nm_005564); SEQ ID No:167
(nm_002627); SEQ ID No:51 (nm_198433); SEQ ID No:98 (nm_016267); SEQ

ID No:751 (nm_002423); SEQ ID No:696 (nm_001428); SEQ ID No:262

(hm_005194); SEQ ID No:1020 (nm_000359); SEQ ID No:579 (nm_001814);
SEQ ID No:760 (nm_005746); SEQ ID No:805 (nm_014624); SEQ ID No:878
(nm_002774); SEQ ID No:612 (nm_032515); SEQ ID No0:384 (nm_002466);
SEQ ID No:2 (hm_005245); SEQ ID No:1050 (BC034638); SEQ ID No:952
(nm_003878); SEQ ID No0:361 (nm_002906); SEQ ID No:31 (nm_005558);
and SEQ ID No:199 (nm_024323), fragments, derivatives or complementary
sequences thereof.

9. The method of claim 1, wherein the step b) of generating a
metagene adjusted value underPR is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at
least 10 nucleic acid sequences selected in said group.
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10. The method of claim 9, wherein the step b) of generating a
metagene adjusted value underPR is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at

least 20 nucleic acid sequences selected in said group.

11. The method of claim 10, wherein the step b) of generating a
metagene adjusted value underPR is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at

least 30 nucleic acid sequences selected in said group.

12. The method of claim 10, wherein the step b) of generating a
metagene adjusted value underPR is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at

least 36 nucleic acid sequences selected in said group.

13. The method of claim 1, wherein said metagene adjusted value
underPR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 6 nucleic acid
sequences selected in the group consisting of : SEQ ID No:364 (nm_002253);
SEQ ID No:34 (nm_001229); SEQ ID No0:657 (nm_000633); SEQ ID No:339
(nm_144970); SEQ ID No:229 (nm_004586); SEQ ID No:1119, fragments,

derivatives or complementary sequences thereof.

14. The method of claim 1, wherein said metagene adjusted value
underPR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 36 nucleic acid
sequences selected in the group consisting of : SEQ ID No:364 (nm_002253);
SEQ [D No:34 (nm_001229); SEQ ID No0:657 (nm_000633); SEQ ID No:339
(nm_144970); SEQ ID No0:229 (nm_004586); SEQ ID No:1119; SEQ ID
No:387 (nm_006563); SEQ ID No:1056 (AK126297); SEQ ID No:15
(nm_003243); SEQ ID No:1120; SEQ ID No:414 (nm_000546); SEQ ID
No:374 (nm_000212); SEQ ID No:711 (nm_002291); SEQ ID No:663
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(nm_006928); SEQ ID No0:237 (nm_002644); SEQ ID No:60 (nm_022640);
SEQ ID No:119 (nm_004730); SEQ ID No:330 (nm_018291); SEQ ID
No:1024 (nm_030666); SEQ ID No0:925 (nm_005257); SEQ ID No:1104
(AK128524); SEQ ID No:1103 (BX108410); SEQ ID No:66 (nm_000416); SEQ
ID No:1068 (AK024670); SEQ ID No0:374 (nm_000212); SEQ ID No:74
(nm_000878); SEQ ID No:231 (nm_006678); SEQ ID No:593 (nm_001511);
SEQ ID No:384 (nm_002466); SEQ ID No:1039 (nm_006209); SEQ ID No:327
(nm_173825); SEQ ID No:886 (nm_000075); SEQ 1D No:1032 (nm_005688);
SEQ ID No:264 (nm_152862); SEQ ID No:1037 (nm_023068); and SEQ ID
No:1005 (nm_014938), fragments, derivatives or complementary sequences
thereof.

15. The method of claim 1, wherein the step c) of generating a
metagene adjusted value underEGFR is obtained by comparing the
expression level, in a biological sample from said female mammal and in a

control, of at least 20 nucleic acid sequences selected in said group.

16. The method of claim 15, wherein the step c) of generating a
metagene adjusted value underEGFR is obtained by comparing the
expression level, in a biological sample from said female mammal and in a

control, of at least 24 nucleic acid sequences selected in said group.

17. The method of claim 15, wherein the step c) of generating a
metagene adjusted value underEGFR is obtained by comparing the
expression level, in a biological sample from said female mammal and in a

control, of at least 30 nucieic acid sequences selected in said group.

18. The method of claim 17, wherein the step c) of generating a
metagene adjusted value underEGFR is obtained by comparing the
expression level, in a biological sample from said female mammal and in a
control, of at least 37 nucleic acid sequences selected in said group.
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19. The method of claim 1, wherein said metagene adjusted value
underEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 24 nucleic acid
sequences selected in the group consisting of : SEQ ID No:1071
(nm_001033047); SEQ ID No:254 (nm_005581); SEQ ID No:6 (nm_003225);
SEQ ID No:883 (nm_000125); SEQ ID No:543 (nm_005080); SEQ ID No:681
(nm_020974); SEQ ID No:63 (nm_001002295); SEQ ID No:212 (nm_024852);
SEQ 1D No:635 (nm_001002029); SEQ ID No:535 (nm_003226); SEQ D
No:1125); SEQ ID No:1124; SEQ ID No:297 (nm_016463); SEQ ID No:791
(nm_016835); SEQ ID No:827 (nm_152499); SEQ (D No0:207 (nm_003940);
SEQ ID No:916 (nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID
No:1052 (BX096026 ) ; SEQ ID No:159 (nm_000224); SEQ ID No:25
(nm_012391) (or SEQ ID No:1108 (NM_053279)); SEQ ID No:845
(nm_001089); and SEQ ID No:1085 (NM_000720), fragments, derivatives or

complementary sequences thereof.

20. The method of claim 19, wherein said metagene adjusted value
underEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 37 nucleic acid
sequences selected in the group consisting of : SEQ ID No:1071
(nm_001033047); SEQ ID No:254 (nm_005581); SEQ ID No:6 (nm_003225);
SEQ ID No:883 (nm_000125); SEQ ID No:543 (nm_005080); SEQ ID No:681
(nm_020974); SEQ ID No:63 (hm_001002295); SEQ ID No:212 (nm_024852);
SEQ ID No:635 (nm_001002029); SEQ ID No:535 (nm_003226); SEQ ID
No:1125; SEQ ID No:1124; SEQ ID No:297 (nm_016463); SEQ ID No:791
(nm_016835); SEQ ID No:827 (nm_152499); SEQ ID No0:207 (nm_003940);
SEQ ID No:916 (nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID
No:1052 (BX096026) ; SEQ ID No:159 (nm_000224); SEQ ID No:25
(nm_012391) (or SEQ ID No:1108 (NM_053279)); SEQ ID No:845
(nm_001089); SEQ ID No:1085 (NM_000720) ; SEQ ID No:109 (nm_000662);
SEQ ID No:342 (nm_001846); SEQ ID No0:927 (nm_004703); SEQ ID No:280
(nm_020764) (or SEQ ID No:1110 (NM_024522)); SEQ ID No:210
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(nm_178840); SEQ ID No:181 (nm_000848); SEQ ID No:116 (nm_014034);
SEQ ID No:250 (nm_000930); SEQ ID No:177 (nm_015996); SEQ ID No:825
(nm_024704); SEQ ID No:145 (nm_017786); and SEQ D No:276
(nm_012202), fragments, derivatives or complementary sequences thereof.

21. The method of claim 1, further comprising the first step of
quantifying in a biological sample from said female mammal the expression
level of said nucleic acids sequences.

22. The method of claim 1, further comprising the step e) of
comparing said score (Sc) from the biological sample with a baseline or a

score (Sc) from a control sample.

23. The method according to claim 1, wherein said score (Sc) from
the biological sample is correlated to the clinical outcome from said femaie

mammal.

24. The method of claim 1, further comprising a step of taking at least
one biological sample from said female mammal.

25. The method of claim 1, wherein said method is an in vitro method
and does not comprise any step of taking at least one biological sample from
said female mammal.

26. The method of claim 1, wherein said biological sample is a breast
tumor sample.

27. The method according to claim 1, wherein said mammal is

selected in the group comprising humans, mice, rats, guinea pigs, monkeys,
cats, dogs, pigs, horses and cows.
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28. The method according to claim 27, wherein said mammal is a
human.

29. The method of claim 1, further comprising the step of
administrating a pharmaceutical treatment to a female mammal, for optimizing
the clinical outcome of said female mammal in response to said treatment.

30. The method of claim 29, further comprising the step of taking at
least two biological samples from the female mammal, wherein said two
samples are taken before and after said pharmaceutical treatment.

31. The method according to claim 29, further comprising the step of
selecting the pharmaceutical treatment that improves the clinical outcome of

said female mammal.

32. The method of claim 1, further comprising the step of generating
a printed report.

33. A Computer program comprising instructions for performing the
method according to claim 1.

34. A recording medium for recording the computer program
according to claim 33.

35. A method of assessing the clinical outcome of a female mammal
suffering from breast cancer, comprising the steps of:

a) generating a metagene adjusted value underEGFR by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least one nucleic acid sequence selected in the group consisting
of: SEQ ID No:1071 (NM_001033047), SEQ ID No:254 (nm_005581), SEQ ID
No:6 (nm_003225), SEQ ID No:883 (nm_000125), SEQ ID No:543
(nm_005080), SEQ 1D No:681 (nm_020974), SEQ 1D No:63 (nm_001002295),
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SEQ D No:212 (nm_024852), SEQ ID No:635 (hm_001002029), SEQ 1D
No:535 (hm_003226), SEQ ID No:1125, SEQ ID No:109 (nm_000662), SEQ
ID No:342 (nm_001846), SEQ ID No0:927 (nm_004703), SEQ ID No:1124,
SEQ ID No:124 (nm_014899), SEQ ID No:280 (nm_020764) (or SEQ ID
No:1110 (NM_024522)), SEQ ID No0:297 (nm_016463), SEQ ID No:791
(nm_016835), SEQ ID No:210 (nm_178840), SEQ ID No0:827 (nm_152499),
SEQ (D No:1064 (NM_000767), SEQ ID No:147 (nm_014675), SEQ ID
No:323 (nm_001014443), SEQ ID No:106 (nm_004619), SEQ ID No:181
(nm_000848), SEQ ID No:376 (nm_057158), SEQ ID No:116 (nm_014034),
SEQ ID No:252 (nm_000758), SEQ ID No:797 (nm_022131), SEQ ID No:911
(hm_000168), SEQ ID No:720 (nm_004726), SEQ ID No:889 (nm_000561),
SEQ ID No:250 (nm_000930), SEQ ID No:179 (nm_004747), SEQ ID No:786
(hm_033388), SEQ ID No:177 (nm_015996), SEQ ID No:1047 (BC012900),
SEQ ID No:301 (nm_004326), SEQ ID No:207 (nm_003940), SEQ ID No:936
(nm_003462), SEQ ID No0:916 (nm_001453) (or SEQ ID No:1116
(NM_004040)), SEQ ID No:1052 (BX096026 ), SEQ D No:159 (nm_000224),
SEQ ID No:1096 (AK127274), SEQ ID No:28 (nm_021800), SEQ ID No:1054
(AK123264 ), SEQ ID No:25 (nm_012391) (or SEQ ID No:1108
(NM_053279)), SEQ ID No:825 (nm_024704), SEQ ID No:145 (nm_017786),
SEQ ID No:491 (nm_004374), SEQ ID No:485 (nm_003834), SEQ ID No:1072
(AY007114), SEQ ID No:274 (nm_032108), SEQ ID No:258 (nm_080545),
SEQ ID No:292 (nm_014371), SEQ ID N0:803 (nm_183047), SEQ ID No:349
(nm_031946), SEQ ID No:1123, SEQ ID No:763 (hm_014585), SEQ ID
No:438 (nm_001759), SEQ ID No:94 (nm_014315), SEQ ID No:845
(nm_001089), SEQ ID No:1084 (BX648964), SEQ ID No:734 (nm_025137),
SEQ ID No:943 (nm_002141), SEQ ID No:1085 (NM_000720), and SEQ ID
No:276 (nm_012202), fragments, derivatives or complementary sequences
thereof;

b) generating a metagene adjusted value overEGFR by comparing the
expression level, in a biological sample from said female mammal and in a
control, of at least one nucleic acid sequences selected in the group consisting
of SEQ ID No:405 (nm_000852), SEQ ID No:374 (nm_000212), SEQ ID
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No:1122, SEQ ID No:598 (nm_000636), SEQ ID No:262 (nm_005194), SEQ
ID No:1099 (BC066343), SEQ ID No:696 (nm_001428), SEQ ID No:1059
(AK091113), SEQ ID No:751 (nm_002423), SEQ ID No:1121, SEQ ID No:286
(nm_002417), SEQ ID No:244 (nm_199002), SEQ ID No:18 (nm_001880),
SEQ ID No:121 (nm_014553), SEQ ID No:1107 (BC073775), SEQ ID No:103
(nm_003619), SEQ ID No:1118, SEQ ID No:42 (nm_000757), and SEQ ID
No:1067 (AK123784), fragments, derivatives or complementary sequences
thereof;

c) generating a score (Sc) from said metagene adjusted values
using a mathematical method establishing a relation between the combined
metagene values and the clinical outcome of said female mammal.

36. The method of claim 35, wherein the mathematical method used

in step c) comprises a Cox regression or CART analysis.

37. The method of ciaim 35, wherein the mathematical method used
in step ¢) is a Cox regression and the score (S¢) is generated according to the
following formula: Sc = a x overEGFR + b x underEGFR, wherein “a” is
comprised in the interval [-1,85; 0,81] and “b” is comprised in the interval {-
3,86; 0,70].

38. The method of claim 37, wherein the score Sc is generated
according to the following formula: S¢ = - 1.33 x over EGFR -~ 2.28 under
EGFR.

39. The method of claim 35, wherein the step a) of generating a
metagene adjusted value underEGFR is obtained by comparing the
expression level, in a biological sample from said female mammal and in a
control, of at least 10 nucleic acid sequences selected in said group.

40. The method of claim 35, wherein the step a) of generating a

metagene adjusted value underEGFR is obtained by comparing the
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expression level, in a biological sample from said female mammal and in a

control, of at least 20 nucleic acid sequences selected in said group.

41. The method of claim 40, wherein the step a) of generating a
metagene adjusted value underEGFR is obtained by comparing the
expression level, in a biological sample from said female mammal and in a

control, of at least 24 nucleic acid sequences selected in said group.

42. The method of claim 41, wherein the step a) of generating a
metagene adjusted value underEGFR is obtained by comparing the
expression level, in a biological sample from said female mammal and in a

control, of at least 37 nucleic acid sequences selected in said group.

43. The method of claim 35, wherein said metagene adjusted value
underEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the nucleic acid
sequence consisting of : SEQ ID No:681 (nm_020974).

44. The method of claim 35, wherein said metagene adjusted value
underEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 24 nucleic acid
sequences selected in the group consisting of : SEQ [D No:1071
(nm_001033047); SEQ ID No:254 (nm_005581); SEQ 1D No:6‘ (nm_003225);
SEQ ID No:883 (nm_000125); SEQ ID No:543 (nm_005080); SEQ ID No:681
(nm_020974); SEQ 1D No:63 (nm_001002295); SEQ ID No:212 (nm_024852);
SEQ ID No:635 (nm_001002029); SEQ ID No:535 (hm_003226); SEQ ID
No:1125); SEQ ID No0:1124; SEQ ID No:297 (nm_016463); SEQ ID No:791
(nm_016835); SEQ ID No:827 (nm_152499); SEQ ID No:207 (nm_003940);
SEQ D No0:916 (nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID
No:1052 (BX096026 ) ; SEQ ID No:159 (nm_000224); SEQ ID No:25
(nm_012391) (or SEQ ID No:1108 (NM_053279)); SEQ ID No:845
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(nm_001089); and SEQ ID No:1085 (NM_000720), fragments, derivatives or
complementary sequences thereof.

45. The method of claim 44, wherein said metagene adjusted value
underEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 37 nucleic acid
sequences selected in the group consisting of : SEQ ID No:1071
(nm_001033047); SEQ ID No:254 (nm_005581); SEQ ID No:6 (nm_003225);
SEQ ID No:883 (nm_000125); SEQ ID No:543 (nm_005080); SEQ ID No:681
(nm_020974); SEQ ID No:63 (nm_001002295); SEQ ID No:212 (nm_024852);
SEQ ID No:635 (nm_001002029); SEQ ID No0:535 (nm_003226); SEQ ID
No:1125; SEQ ID No:1124; SEQ ID No0:297 (nm_016463); SEQ ID No:791
(nm_016835); SEQ ID No:827 (nm_152499); SEQ ID No:207 (nm_003940);
SEQ ID No0:916 (nm_001453) (or SEQ ID No:1116 (nm_004040)); SEQ ID
No:1052 (BX096026) ; SEQ ID No:159 (nm_000224); SEQ ID No:25
(nm_012391) (or SEQ D No:1108 (NM_053279)); SEQ ID No:845
(nm_001089); SEQ ID No:1085 (NM_000720) ; SEQ ID No:109 (nm_000662):
SEQ ID No:342 (nm_001846); SEQ ID No0:927 (nm_004703); SEQ ID No:280
(nm_020764) (or SEQ ID No:1110 (NM_024522)); SEQ ID No:210
(nm_178840); SEQ ID No:181 (nm_000848); SEQ 1D No:116 (nm_014034);
SEQ ID No:250 (nm_000930); SEQ ID No:177 (nm_015996); SEQ ID No:825
(nm_024704); SEQ ID No:145 (nm_017786); and SEQ (D No:276
(nm_012202), fragments, derivatives or complementary sequences thereof.

46. The method of claim 35, wherein the step b) of generating a
metagene adjusted value overEGFR is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at
least 5 nucleic acid sequences selected in said group.

47. The method of claim 46, wherein the step b) of generating a

metagene adjusted value overEGFR is obtained by comparing the expression
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level, in a biological sample from said female mammal and in a control, of at
least 10 nucleic acid sequences selected in said group.

48. The method of claim 47, wherein the step b) of generating a
metagene adjusted value overEGFR is obtained by comparing the expression
level, in a biological sample from said female mammal and in a control, of at
least 12 nucleic acid sequences selected in said group.

49. The method of claim 35, wherein said metagene adjusted value
overEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the nucleic acid
sequence consisting of : SEQ ID No: 1107 (BC073775) or SEQ ID No: 1099
(BC066343), fragments, derivatives or complementary sequences thereof.

50. The method of claim 35, wherein said metagene adjusted value
overEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 5 nucleic acid
sequences selected in the group consisting of : SEQ ID No:1122; SEQ ID
No:598 (nm_000636); SEQ [D No0:696 (nm_001428); SEQ ID No:1059
(AK091113); and SEQ ID No:121 (hm_014553), fragments, derivatives or
complementary sequences thereof.

51. The method of claim 50, wherein said metagene adjusted value
overEGFR is generated by comparing the expression level, in a biological
sample from said female mammal and in a control, of the 12 nucleic acid
sequences selected in the group consisting of : SEQ ID No:1122; SEQ ID
No:598 (nm_000636); SEQ ID No0:696 (nm_001428); SEQ ID No:1059
(AK091113); SEQ ID No:121 (nm_014553); SEQ ID No0:262 (nm_005194);
SEQ ID No:1099 (BC066343); SEQ ID No:751 (nm_002423); SEQ ID
No:1121; SEQ ID No:286 (nm_002417); SEQ ID No:103 (nm_003619); and
SEQ ID No:1118, fragments, derivatives or compiementary sequences thereof.
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52. The method of ciaim 35, further comprising the first step of
quantifying in a biological sample from said female mammal the expression

level of said nucleic acids sequences.

53. The method of claim 35, further comprising the step e) of
comparing said score (Sc) from the biological sample with a baseline or a (S¢)
from a control sample.

54. The method according to claim 35, wherein said score (Sc) from
the biological sample is correlated to the clinical outcome of said female
mammal.

65. The method of claim 35, further comprising a step of taking at

least one biological sample from said female mammal.

56. The method of claim 35, wherein said method is an in vifro
method and does not comprise any step of taking at least one biological
sample from said female mammal.

57. The method of claim 35, wherein said biological sample is a

breast tumor sample.

58. The method according to claim 35, wherein said mammal is
selected in the group comprising humans, mice, rats, guinea pigs, monkeys,

cats, dogs, pigs, horses and cows.

59. The method according to claim 58, wherein said mammal is a
human.

60. The method of claim 35, further comprising the step of
administrating a pharmaceutical treatment to a female mammal, for optimizing
the clinical outcome of said female mammal in response to said treatment.
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61. The method of claim 60, further comprising the step of taking at
least two biological samples from the female mammal, wherein said two
samples are taken before and after said pharmaceutical treatment.

62. The method according to claim 60, further comprising the step of
selecting the pharmaceutical treatment that improves the clinical outcome of

said female mammal.

63. The method of claim 35, further comprising the step of generating
a printed report.

64. A Computer program comprising instructions for performing the
method according to claim 35.

65. A recording medium for recording the computer program
according to claim 64.

66. The method of claim 29 or 60, wherein the pharmaceutical

treatment comprises the use of one or more taxane compounds.

67. The method of claim 66, wherein the female mammal has not

responded to a previous anti-cancer treatment.

68. The method of claim 67, wherein said previous treatment

comprise the use of one or more anthracyclin.

69. The method of ciaim 1 or 35 for identifying a female mammal that

has not responded to a previous anti-cancer treatment.

70. The method of claim 69, wherein said previous treatment
comprise the use of one or more anthracyclin.
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71. A method of assessing the clinical outcome of a female mammal
suffering from breast cancer, comprising the steps of:

a) generating a metagene adjusted value underER by comparing the
expression level, in a biological sample from said female mammal and in a
control, of at least two genes, e.g. by using nucleic acid sequences selected in
the group of Affymetrix® Probe Sets, of table IX or XlI, preferably table X,

b) generating said metagene adjusted value underPR by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least two genes, e.g. by using nucleic acid sequences selected in
the group of Affymetrix® Probe Sets, of table X or X, preferably table X,

¢) generating said metagene adjusted value underEGFR by comparing
the expression level, in a biological sample from said female mammal and in a
control, of at least two genes, e.g. by using nucleic acid sequences selected in
the group of Affymetrix® Probe Sets, of table Xl or XIV preferably table XIV,

d) generating a score (Sc) from said metagene adjusted values
using a mathematical method establishing a relation between the combined
metagene values and the clinical outcome of said female mammal.

72. The method of claim 71, wherein the mathematical method used
in step d) comprises a Cox regression or CART analysis.

73. The method of claim 71, wherein the mathematical method used
in step d) is a Cox regression and the score (Sc) is generated according to the
following formula: S¢c = a x underER + b x underPR + ¢ x under EGFR,

a" is comprised in the interval [-6,26 ; +0,49] , “b” is comprised in the
interval [-2,65; +0,29] and “c” is comprised in the interval [-6,69; + 1,65].

wherein

74. The method of claim 71, wherein the score S¢ is generated
according to the following formula: S¢ = - 2.90279 x underER — 1.47423 x
underPR —4.17198 x under EGFR.
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75. The method of claim 71, wherein the comparing of expression
level at each step a), b) and c) is performed with at least 5 genes or nucleic

acid sequences of each respective group.

76. The method of claim 71, wherein the comparing of expression
level at each step a), b) and c) is performed with at least 10, preferabiy ali,

genes or nucleic acid sequences of each respective group.

77. The method of claim 71, further comprising the first step of
quantifying in a biological sample from said female mammal the expression

level of said genes or nucleic acids sequences.

78. The method of claim 71, further comprising the step e) of
comparing said score (Sc) from the biological sample with a baseline or a

score (Sc) from a control sample.

79. The method according to claim 71, wherein said score (Sc) from
the biological sample is correlated to the clinical outcome from said female
mammal.

80. The method of claim 71, further comprising a step of taking at

least one biological sample from said female mammal.
81. The method of claim 71, wherein said method is an in vitro
method and does not comprise any step of taking at least one biological

sample from said female mammal.

82. The method of claim 71, wherein said biological sample is a
breast tumor sample.

83. The method according to claim 71, wherein said mammal is a

human.
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84. The method of claim 71, further comprising the step of
administrating a pharmaceutical treatment to a female mammal, for optimizing
the clinical outcome of said female mammal in response to said treatment.

85. The method of claim 71, further comprising the step of taking at
least two biological samples from the female mammal, wherein said two

samples are taken before and after said pharmaceutical treatment.
86. The method according to claim 71, further comprising the step of
selecting the pharmaceutical treatment that improves the clinical outcome of

said female mammal.

87. The method of claim 71, further comprising the step of generating

a printed report.

88. A Computer program comprising instructions for performing the

method according to claim 71.

89. A recording medium for recording the computer program

according to claim 88.
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Figure 1

>201505_at

aagagtcagctgatgccagaaggaaagccgaaatgctacaaaatgaagcaaaaacicttttagctca
agcaaatagcaagctgcaactgctcaaagatttagaaagaaaatatgaagacaatcaaagatactta
gaagataaagctcaagaattagcaagactggaaggagaagtccgticactcctaaaggatataagece
agaaagttgcigtgtatagcacatgcitgtaacagaggag

>201710_at
cccctatgtccagtgectggaagacggtggectgecggggggaccagggaccagcttticatgcagga
gaaagcccggceagctectgggecgcectgaageccagcecacacatctcggacccteatctigtcctgag
gtgttgagggtgtcacgagcccattctecatgtttacagggattgtgggggcagagggggtctgtgaatcetg
agagtcattcaggtgacctcctgcagggagccttctgccaccagceccctcceccagactctcaggtgga
ggcaacagggccatgtgctgccctgtigeccgageccagetgtgggcggcetectggtgectaacaacaaa
gttccacttccaggtcetgectggticcctccccaaggecacagggagcetcegtcagcettctcccaagece
acgtcaggcctggcectcatctcagaccctgctiaggatgggggatgt

>203256_at
gtggccgtagcaacttggcggagacaggctatgagtictgacgttagagtggttgcticcttagectttcag
gatggaggaatgtgggcagtttgacttcagcactgaaaacctciccacctgggccagggttgectcaga
ggccaagtticcagaagcctcttacctgccgtaaaatgctcaaccctgtgtectgggectgggectgcetgt
gactgacctacagtggactitcictctggaatggaaccticttaggcctectggtgcaacttaatttttttttita
atgctatcticaaaacgttagagaaagticticaaaagtgcagcccagagcetgetgggeccactggecg
tcctgeatttctggtttccagaccccaatgectececcattcggatggatctetgcegtttttatactgagtgtgect
aggttgccccttattttttatittccetgttgegtigetatagatg

>203685_at
gatggaaaggctcgctcaatcaagaaaatictgagactattaataaataagactgtagtgtagatactg
agtaaatccatgcacctaaacctittggaaaatctgcegtgggcecciccagatagctcatttcattaagtiit
tccctccaaggtagaatttgcaagagtgacagtiggattgcatticttitggggaagctttctttiggtggtttigt
ttattataccttcttaagttitcaaccaaggttigctttigtttigagttactggggttatittigttitaaataaaaat
aagtgtacaataagtgttittgtattgaaagctitigttatcaagattttcatacttttaccttccatggctcttttta
agattgatacttttaagaggtggctgatattctgcaacactgtacacataaaaaatacggtaaggatactt
tacatggttaaggtaaagtaagtctccagtiggccaccattagctataatggceactttgtttgtgtigttggaa
aaagtcacattgccattaaactttcctigtctgtctagttaata

>203934_at
gtitcttctggaatgaatacccteatatctgtcctgatgtgatatgictgagactgaatgcgggaggticaat
gtgaagctgtgtgtggtgtcaaagtitcaggaaggattttacccttitigttcttcccectgtccccaacceact
ctcaccccgcaaccceatcagtatittagtiatttggcctctactccagtaaacctgattgggtttgttcacicte
tgaatgattattagccagacttcaaaattattttatagcccaaattataacatctattgtattatttagactttta
acatatagagctatttctactgatttitgcccttgttctgtectttttticaaaaaagaaaatgtgttttttgttiggta
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ccatagtgtgaaatgctgggaacaatgactataagacatgctatggcacatatatttatagtctgtttatgt
agaaacaaatgtaatatattaaagccttatatataatgaactttgtactattcacattttgtatcagtattatgt
agcataacaaaggtcataatgctttcagcaat

>204628 s_at
tgagccttggtgtgctgtatccatccatggggctgatigtatttaccttctacctctiggctgcecttgtgaagga
attattcccatgagttggctgggaataagtgccaggatggaatgatgggtcagttgtatcagcacgtgtg
gcctgttctictatgggttggacaacctcattitaactcagtctttaatctgagaggccacagtgcaattttattt
tatttttctcatgatgaggttitcttaacttaaaagaacatgtatataaacatgcttgcattatatttgtaaatttat
gtgtatggcaaagaaggagagcataggaaaccacacagacttgggcagggtacagacactcccac
ttggcatcattcacagcaagtcactggccagtggctggatetgtgaggggctcetctcatgatagaaggct
atggggatagatgtgtggacacattggacctttcctgaggaagagggactgttctttigtcccagaaaag
cagtggctccattggtgttgacatacatccaacattaaaagccacccc

>227262_at
ccactccaggaatcatgcttgctcccetgggcecatitgengttttgtgggcttetggagggttccecgecat
ccaggctggtctcecteecttaaggaggtiggtgeccagagtgggeggtagcectigtctagaatgeegece
gggagtccgggceatggtgggceacagtictccctgecccctcagectgggggaagaagagggectegg
gggcctceggagcetgggctttgggcectcetectgcecacctctacttctetgtgaagecgcetgaccecagte
tgcccactgaggggctagggcetggaagcecagtictaggcticcaggecgaaagcetgagggaaggaag
aaactcccctceecgttceecttceecteteggticcaaagaatctgt

>205890_s_at
gatcttaaagccacggagaagcctctcatcttatggcatigacaaagagaagaccatccaccttacect
gaaagtggtgaagcccagtgatgaggagcetgccctigtttcttgtggagtcaggtgatgaggcaaaga
ggcacctcctccaggtgcgaaggtccagetcagtggcacaagtgaaagcaatgatcgagactaaga
cgggtataatccctgagacccagatigtgactigcaatggaaagagactggaagatgggaagatgat
ggcagattacggcatcagaaagggcaacttactcttcctggcatcttatigtattggagggtgaccaccct
ggggatggggatgttggcaggggtcaaaaagcittatticttttaatctcttactcaacgaacacatcttctgat
gatttcccaaaattaatgagaatgagatgagtagagtaagatttgggtgggatgggtaggatgaagtat
attgcccaactctatgttictttga

>206324_s_at
tgggcccaaggaattcagaagagcttgcaggcaagccaggagaccctgggagcetgtggctgtcticig
tggaggaggctccagcattcccaaagctcttaattctccataaaatgggctttectctgtetgecatectca
gagtctggggtgggagtgtggactiaggaaaacaatataaaggacatcctcatcatcacggggtgaa
ggtcagagtaaggcagccticticacaggctgagggggticagaaccagcectggccaaaaattacac
cagagagacagagtcctccccattgggaacagggtgatigaggaaagtgaaccttgggtgtgaggga
ccaatcctgtgacctcccagaaccatggaageca

>206792_x_at
ggtgggaggactgcttaagctcaggagtitgagaccagectgggcaacatagcaagacccccaccat
ctctgaaaaaaaaaattagccaggcatggtggtgtgcacctgagaatcccagcetactcagaaggttga
gacaaaggggatcgcttgagcccaggagtiggaggctgaagagagctatgactgcatcactgceactc
cagcctgggcaacacagcaagatcctgictaaaaataaaaagaaaagagaaggaaaggaaaga
gacggggctctgaggccgagcacagtggcccatgcectataatcccageacttigggaggetgaggea
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ggtggatcacctgaggttaggagticgagaccagcctggccaacatggtgaaaccccatctctactaa
aaatacaaaaattggctgggcatggtggcgggtgcctgtaatcccagetactggggaggcetgaggea
ggagaatcacttgaattcaggaggtggaggttgcagtgagccgacatcatgccactgcactccagcect
ggggctgacagagcaagacac

>207270_x_at
tggctccgagactttcatgatcceattgtcgaggtigaggtgtccgtgtticccggecgggacgaccacag
ccteccageccccagagcetccatgggeacctcaggtectcccacgaagcetgeccgtgcacaccetggec
cagcgtgaccagaaaggacagccccgaacccagcccacaccctggctcectgticagcaatgtecg
ctteetgcetectggtectettggagctgeccectgcetectgageatgetgggtgccgtectetgggtgaacag
acctcagagaagctctagaagcaggcagaattggcccaagggtgagaaccagtagcatctgctgtce
atcaaggccctgtgctgcaacagagcccctctggggactggaatgacctcctgaccatcaaggectge
aacagagcccctctgggggactggaatgacctcctgaccactccctccegggcetgctetctccaacate
tcctggaatectitgtgagectc

>207571_x_at
gcttccticaggttctagattcttgctacttagggcegggctggtitggacctaacatctcgcacgtgactecect
cagcctcagagccttgggatgcagagcagctggcagggttcctctcaatcctgcaaccccagctgtce
caccggtggatgcagaggggaatccgaggccatcaaccttggtgacagcagcgcagtgccaatgct
gatcacactgcatgggagattttgttaacgtctgccacccccactctcacccccaagceictaageceecg
ggaggcctggactgtcttcctcatcictgtagcaccaagectgatagatctgtatatggtaaacaggggttt
aaccacatgtggttaacatggattaatgtgggaattiggcticaagaacacaaccttaggaccttgggcc
ccaaaagdctggtggtgaaatgagaggagccaatttaagaagacccttatggagacctgaggcetgce

>209138_x_at
tctetgggceteccaggetgaggacgaggctgattattactgcetgctcatatgcaggtagttacactgtggtttt
cggcggagggaccaaactgaccgtcctaggicagcccaaggcetgeccccteggteactetgttcccge
cctectetgaggagcticaagccaacaaggcecacactggtgtgtctcataagtgacttctacccgggag
ccgtgacagtggcectggaaggcagatagcagcecccgtcaaggcgggagtggagaccaccacaccce
tccaaacaaagcaacaacaagtacgcggccagcagctatctgagcctgacgectgagcagtggaa
gtcccacagaagctacagctgccaggtcacgcatgaagggagcaccgtggagaagacagtggecc
ctacagaatgtt

>209791_at
ctccagccccagagctgaaaacaccaagtgcctatttgagggtgictgictggagacttagagttigtcat
gtgtgtgtgtgtnnttggttaatgtgggtitatgggttticittctttttttittttittttitnnagtctacattaggggga
agtgagcgcctcccatgtgcagacagtgtgtctttatagattitictaaggctttccccaatgatgtcggtaat
ttctgatgttictgaagttcccaggactcacacacccgticccatctcactigeccacccagtgtgacaacce
ctcggtgtggatataccccegtggactcatggctceticcccacceccacttictataaatgtaggectaga
atacgcttctctgttgcaaaactcagctaagttcetgcticcaccttgatgtigaaatatcttatgtaagaggg
caggggatgicgtgaagatggce

>212398_at
ttaacactaattatcacgtctgacaaatgtgtatgtgtggtttcagttctgtgtacattttaaaggataatggtg
aacattttaatgggtttcccttgccectttcecatatttaacctatticcacattctctctcactcacatttictcagtgt
gcccttetettatctgccatgtccatagcecataaticcaccatcatacagatcaggcagtgtttaaaatgat
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ggtaggtagcacagtggacagtctttgatcatcatgtagaatatggctatgaatcaggaaagagattag
aacatttaataatgtatgtacagctggtgcttagtttttitttaatctaaatttaattacctiattggatatttgatatt
tggttatttaatcacagtcatctttaacagcttacactgattggtgttttatctcctgtgatectttgatggctttttit
gcctaccatttcacagaggtt

>215223_s_at
acctcagccctaacggtggtggagaacccaaaggggagtigctggaagcecatcaaacgtgactttggt
tcctttgacaagtitaaggagaagctgacggctgcatctgtiggtgtccaaggcetcaggttggggttggcett
ggtttcnaataagnnaacnggggacacttacnaaattgctgctigtccaaatcaggatccactgcaag
gaacaacaggccttaticchactgctggggattgatgtgtgggagcacgcttactaccticagtataaaa
atgtcaggcctgattatctaaaagctatttggaatgtaatcaactgggagaatgtaactgaaagatacat
ggcttgcaaaaagtaaaccacgatcgttatgctga

>215729_s_at
gaaactatatgtatctcgtggatctgccagtaccagccticcaaatgaaactctitcagagitagagacac
ctgggaaatactcacttacaccaccaaaccactggggccacccacatcgatacctgcagceatctttagt
caagtiggaggagaaagacaacacttggtctaagacacggcagcaagacatccctgcatantgticc
agataaaaatgaaagctgntcacacccacttgcctccccaatctgttnaaacagcticgtgtctagtatg
agctcagta

>215946_ x_at
gcaacatgcaggttcctgctccagegnggctectggactggencengntgetgnecnngggggtttca
atccaagcataattcagtgaagcatgtgtttggcagngggacccagctcacngttttaggtcagcccaa
gncnacccentcggtcantetgttcctgeegteetntgaggagenccaagcecaacaaggecacactg
gtgtgtctcatgaatnacttnnnncngggaatctiganggtgacctggaaggcagatggtaccencatc
acccagngcgtggagangaccacgcenctccaaacagagcaacancaagtacatggccagcage
tacctgagcctgacgcccgagcagtggaggtcccgcagaagctacagcetgccaggtcatgcatgaa
gggagcactgcagagaagacggtggcccctgcagaatgticataggticccagcccccaccccace
cacaggggcctggagctgcaggatcccaggggaggcegtc

>217865_at
tcccctgcaagcatgttticcacaaatcctgegtggatecctggcttagtgaacattgtacctgtectatgty
caaacttaatatattgaaggccctgggaattgtgccgaattigccatgtactgataacgtagcattcgatat
ggaaaggctcaccagaacccaagctgttaaccgaagatcagccctcggcgacctecgecggegaca
actcccttggecttgagccacticgaacttcggggatctcaccicttcctcaggatggggagctcacteeg
agaacaggagaaatcaacattgcagtaacaaaagaatggtitattattgccagttttggcctcctcagty
ccctcacactctgctacatgatcatcagagcecacagcetag

>243209_at
ggtagtggaccaatggcaaccctctgtgggaacaaggggccgaggccacgcetgcctgcatetcgtge
tggggacctgcatgcgccagcaccagggcttggactggatcttactcagtccatggtgeccagectctg
ccccaacatgecctntgcatgtgaccgtcatgecctggatggagcecactecetggcetcacceccacctgea
ctgcactgtccccagagagccacccctccacccactcagagacagcetgtggagagggccaggaga
atgggattaccctatgaccaaggagacatgggaagaagccctccttccttccacgatcgaggttcegec
atcaactcggttctcggatatgcaagtacctcactttgttaac
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>221651 x_at
gttatcctgtcactittggccaggggaccaagcetggagatcaaacgaactgtggctgcaccatctgtctic
atcttcccgcecatctgatgagcagttgaaatctggaactgcctctgtigtgtgectgctgaataacttctatc
ccagagaggccaaagtacagtggaaggtggataacgccctccaatcgggtaactcccaggagagtg
tcacagagcaggacagcaaggacagcacctacagcctcagcagcaccctgacgctgagcaaagce
agactacgagaaacacaaagictacgcctgcgaagtcacccatcagggcectgagctcgeccgtcac
aaagagcttcaacaggggagagtgttagagggagaagtgcccccacctgcetcctcagticcagectg
accccctcccatectttggcectetgaccctttticcacaggggacctacccectattgeggtectccagceteat
ctttcacctcacccccctectcectecttggctttaattatge

>202036_s_at
gacaaaccatticcaacagcaacacagccactaaaacacaaaaagggggattgggcggaaagty
agagccagcagcaaaaactacattttgcaacttgttggtgtggatctatiggctgatctatgcctticaact
agaaaattctaatgattggcaagtcacgttgttttcaggtccagagtagtttcttictgtctgctttaaatggaa
acagactcataccacacttacaattaaggtcaagcccagaaagtgataagtgcagggaggaaaagt
gcaagtccattatgtaatagtgacagcaaaggcccaggggagaggcattgcctictctgcccacagtct
ttccgtgtgattgtctitgaatctgaatcagccagtctcagatgccccaaagtttcggttcctatgageecgg
ggcatgatctgatccccaagacatg

>204470_at .
tatgattaactctacctgcacactgtcctattatattcatictttttgaaatgtcaaccccaagttagticaatct
ggattcatatttaatttgaaggtagaatgttttcaaatgttctccagtcattatgttaatatttctgaggagcctg
caacatgccagccactgtgatagaggctggcggatccaagcaaatggccaatgagatcattgtgaag
gcaggggaatgtatgtgcacatctgtitigtaactgtitagatgaatgtcagttgttatttatigaaatgatttca
cagtgtgtggtcaacatttctcatgttgaaactttaagaactaaaatgtictaaatatcccttggacattitatg
tctttcttgtaaggcatactgcctigtitaatggtagttttacagtgtitctggcttagaaca

>209848_s_at
gtatcgatatggttccttttccgtcaccctggacattgtccagggtattgaaagtgccgagatcctgcagge
tgtgccgtcecgatgagggggatgceatitgagctgactgtgtecctgeccaaggegggcetgecccaaggaag
cctgecatggagatctcatcgccagggtgecagecccctgeccageggctgtgecagectgtgetacee
agcccagcectgccagctggttctgcaccagatactgaagggtggctcggggacatactgcectcaatgt
gtctctggcetgataccaacagcectggcagtggicagcacccagcettatcatgectggtcaagaageag
ggggccttgggcaggticcgetgatcgtgggceatcttgetggtgttgatggcetgtggtecttgcatctetgat
atataggcgcagacttatgaagcaagacttctccgtaccccagttgccacatagcagcagtcactggct
gcgtctaccecgceatcttetgctcttgteceattggtgagaa

>214370_at
gotattgatgacttitattattctgcaggtacatgtccaggggeccagectctgggeccagtaactcagceta
ctetttgtggctttcticatggctttitttgtgggcetgecacgcececatctttatcaccagaatgaggaactectg
gaagttaactgcaccatcagtgttgatatccaactctitgaaccagacgtctgcaccctttttcctgatatac
tgaggacactcggtctctagcaatttcticaggtcatcecctgtagacggeatggaaattcecctttatcagg
gagtacttgtggtagacgtcgatgatagagttcaaggctttctccagcetcggtcaacatgatge



WO 2008/155661 PCT/IB2008/002334
6/16

>216598 s _at
ctcgctcagccagatgcaatcaatgccccagtcacctgctgctataacttcaccaataggaagatctca
gtgcagaggctcgcgagctatagaagaatcaccagcagcaagtgtcccaaagaagctgtgatcttca
agaccattgtggccaaggagatctgtgctgaccccaagcagaagtgggttcaggattccatggaccac
ctggacaagcaaacccaaactccgaagacttgaacactcactccacaacccaagaatctgcagcta
acttattttcccctagctttccccagacatcctgttﬁattttattataatgaattttgtttgttgatgtgaaacattat
gccttaagtaatgttaattcttatttaagttattgatgttttaagtttatctttcatggtactagtgttttttag ataca
gagacttggggaaattgcttticctctigaaccacagttctacce

>202246_s_at
gatgtttcgtcgaaagcctctcttctgtggaaactctgaagccgaccagttgggcaaaatctttgacctgat
tgggctgcctccagaggatgactggcctcgagatgtatccctgccccgtggagcctttccccccagagg
gccccgcccagtgcagtcggtggtacctgagatggaggagtcgggagcacagctgctgctggaaatg
ctgacttttaacccacacaagcgaatctctgcctttcgagctctgcagcactcttatctacataaggatgaa
ggtaatccggagtgagcaatggagtggctgccatggaaggaagaaaagctgccatttcccttctggac
actgagagggcaatctttgcctttatctctgaggctatggagggtcctcctccatctttctacagagattactt
tgctg ccttaatgacattcccctcccacctctccttttgaggcttctccttctccttcccatttctctacactaag

g

>202519_at

ctcectetgctgacttaatgtegtgattctgtticticag atatttaaggctgttaggttgigtgagcctigaagt

gtgtgtgtgtgtcccagcgactgtccactgtccaggagatgcatgtctttgtattggagatatttctgtaactc
attctcttggtg ctcacgattgccatggccatagggccacagtgecgtatetgetg cagacatgattgtttct
tgttctagaggttttcttgttttcgaatcttgcctgatgaatccagccagaccaaggggcctagatttgacctc
tgtcctgggctcctgggccaggtgcaggaacatctgaggccactctgctggccacctccagtgggtgct

gaccacaggatgggctttgtttacactcattttcaccctgattcttgcccccactttcataaaaga

>221671_x_at
caacaccgtgacaattggcctccgggggccactttcggcggagggaccaaggtggagatcaaacga
actgtggctgcaccatctgtcttcatcttcccgecatctg atgagcagttgaaatctggaactgcctctgtigt
gtgcctgctgaataacttctatcccagagaggccaaagtacagtggaaggtggataacgccctccaat
cgggtaactcccaggagagtgtcacagagcaggacagcaaggacagcacctacagcctcagcag
caccctgacgctgagcaaagcagactacgagaaacacaaagtctacgcctgcgaagtcacccatca
gggcctgagctcgcccgtcacaaagagcttcaacaggggagagtgttagagggagaagtgccccca
cctgctcctcagttccag cctgaccccctcccatcctttggcctctgaccctttttccacaggggacctacc
cctattgcggtcctccag thatctttcacctcaccoccctcctcctccttggctttaattatgc

>210002_at
gtgtggctgatctgaagtcagtcggaatttgtaaacagggtagcaaacaagatatttttcttccatgtatac
aataatttttttaaaaagtgcaatttgcgttgcagcaatcagtgttaaatcatttgcataagatttaacagcat
tttttataatgaatgtaaacattttaacttaatggtacttaaaataatttaaaagaaaaatgttaacttagaca
ttcttatgcttcttitacaactacatcccattttatatttccaattgttaaag aaaaatatticaagaacaaatctt
ctctcaggaaaattgectttctctatttgttaagaatttttatacaagaacaccaatataccccctttattttact
gtggaatatgtgctggaaaaattgcaacaacactttactacctaacggatagcatttgtaaatactctagg
tatctgtaaacactctgatgaagtctgtatagtgtgactaacccacaggceaggttggtttacattaatttititit
ttgaatgggatgtcctatggaaacctatttcaccag
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>224795 x_at
atcttccegecatctgatgageagttgaaatctggaactgectctgitgtgtgcectgctgaataacttctate
ccagagaggccaaagtacagtggaaggtnggataacgccctccaatcgggtaactncccaggaga
gtgtcacagagcaggacagcaanggacagcancctacagcctcagcagcaccctgacgetgagea
aagcagactacgagaaacacaaagtctacgcctgcgaagtcancccatcagggcectgagetcgece
gtcacaaagagcttcaacaggggagagtgttagagggagaagtgcccccacctgctectcagttcca
gectgacccccteccatectttggectctgacccttittccacaggggacctacccctattgeggtecteea
gctcatctttcacctcaccceccectectectecttggctttaattatge

>223721_s_at
gaagattactacacattactgggatgtgatgaactatcttcggtigaacaaatcctggcagaatttaaagt
cagagctctggaatgtcacccagacaagcatcctgaaaaccccaaagcetgtggagacttticagaaa
ctgcagaaggcaaaggagattctgaccaatgaagagagtcgagcccgctatgaccactggegaag
gagccagatgtcgatgccattccagcagtgggaagctttgaatgactcagtg

>225883_at
gagactagtgatgacctctgttctgaccccagcecctgtetgtcctcagggccgatggcttcaagtgtggtic
tgactggaccaaagctgtgticagcccggacagaagctatgcactggcaggctectgtgatggggecce
tttacatctgggatgiggacaccgggaaactggagagcagactacagggaccccattgcgctgecgtc
aacgccgtggcectggtgctactccgggagecacatggtgagegtggaccagggcaggaaggtigtge
tctggcagtagggccacgacctgcctgectgggcetggagctcttgcccgaagectgaagcettecticgg

cgccatgcagggottggggttgggactggagcetggecttgggatttaatggggaagaaggcectggeag
gacctggcctgtttgtttaaaaatgaagtatgggttgggggattacgctagtttttctttgtat

>225911_at
agatittcatcgggtgcattctctctgceticgtgtgtgacaagttatettggctgctgagaaagagtgecectge
cccacaccggcagacctttccttcacctcatcagtatgattcagtttctettatcaattggactctcccaggtt
ccacagaacagtaatattttttgaacaataggtacaatagaaggtctictgtcatttaacctggtaaaggce
agggctggagggggaaaataaatcattaagcecttigagtaacggcagaatatatggcetgtagatccatt
tttaatggttcatttcctitatggtcatataactgcacagctgaagatgaaaggggaaaataaatgaaaatt
ttacttttcgatgccaatgatacattgcactaaactgatggaagaagttatccaaagtactgtataacatctt
gttta

>204418 x_at
ggatgccticccaaacctgaaggacttcatctccegattigagggcttggagaagatctctgectacatg
aagtccagccgcttcectcccaagacctgtgttcacaaagatggetgtctggggcaacaagtagggcctt
gaaggcaggaggtgggagtgaggagcccatactcagectgetgeccaggetgtgcagegeagetgg
actctgcatcccagceacctgectcectegttectttctectgtitaticccatcetttactcccaagactteattgtce
ctettcactceccctaaacccectgteccatgcaggecctttgaagectcagetacccactatccttegtgaa
catccectcecatcattaccecttccctgeactaaageccagectgaccttecttectgttagtggttgtgtetge
tttaaagggcctgcctggecctegectgtggagcetcagecccgagetgteececgtgttgcatgaaggag
cagcattgactggtttacaggccctge
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>226362_at
gaggtctcattgtatctcacagaattttgatttgcctactcacccacaggagacatttctgggacagtagea
acataaggtccatcccaaaactttggcteattatcattaatatcctgeactttgatgatgaattctg attcagg
ctccaggggctttctggtitctatgtccacagectgagcacgaagagtgtagaaaggtttttcttctotatcta
ggctecttattgcatgaatgtccectgtggtttcatcaatggtaaaaacggtgeccageg ccatctectgag
agggtgtatticgcagtgceect

>226373_at
gaggcctgaggggcagattggttcatgcctggggtggaggctaagcctggacacagtcangggcgg
ggctggccagetgtgcgagaacacaagccacgectgegatggtgetgcacecctggtgtcectgecty
gccctcctctggtcacttcaaacatgccctcaggcttggggatgcccttcttccattcccagacagcagtgt
gagggtgcagggaccaagatgtcaagcetggccgtggagtcgagetggeegacggaccectttcacct
ggttatgagccgacttcttiggtgttctggectetggectgggaaaagggeaggagectagaggaggaa
aaaggctggtggacagacccagggtggtcttcaagcctggcccagtgagagtgaggcccccgcacg
caagcctcagccactcccaggggcctitgeagegtctitttaacctcagaaaatttctcaatctatgtgatt
gtgtaatactaatgagctttgggca

>205009_at
agacagagacgtgtacagtggccccccgtgaaagacagaattgtggttttcetggtgtcacgeecteee
agtgtgcaaataagggctgctgtticgacgacaccgttcgtggggteccetggtgctictatectaatace
atcgacgtccctccagaagaggagtgtgaattttagacacttctgcagggatctgcctgcatcctgacgg
ggtgccgtcecccagcacggtgattagtcccagagceteggetgeeacctccaceggacacctcagaca
cgctictgcagcetgtgccteggcetcacaacacagattgactgctetgacttigactac

>205186_at
ccectacgcaccaggatggacgtggtgcacctccaggagceagttagacttaaagctgcagcagegge
aggccagggaaacaggcatctgecctgtcegecaggaactctactcacagtgttitgatgagttgatceg
ggagticaccatcaactgtgcggagagggggctgctgctgctgcagtcgggacgagatcegeatgace
atcgctgcctaccagaccctgtacgagagcagcgtggcgtttggcatgaggaaggcactgcaggctg
agcaggggaagtcagacatggagaggaaaatcgcagaattggagacggaaaagagagaccigg
agaggcaagtgaacgagcagaaggcaaaatgtgaagccactgagaagcgggagagcgagagg
cggcaggtggaggagaagaagcacaatgaggagattcagttcctgaagcgaacaaatcagcagcet
gaaggcccaactggaaggcattattgcaccaaagaagtgataatitccacatgattaatticcaacaag
acacttgggagttatttactgtgttccictggcag

>227425 at
gtggagatiggatcaactgagttgtgttatttitgttttaagtcaccttgtgcgagaacctcaaccgcacctat
cttgggaaccgggtataccctttictttagcactgctatectttttgtcticagcacaaataagatgttcaagtg
agccagaagcaagaagagccattttagtcttcatagctatiggctaagagagataatgagctgatggtct
attttaacctigaaagtaaaaatgtatattttttcactacaagtacattgaacagtaaaaagtgtaacagca
aagtatatatttgatgccttctgtctittcatgataatgtgctaacaagttigtgttaatatittactcagccagagt
ctcattcatttgctaagcatigggaacattatgtatattgaccttaaacataggtgtectatatttggattgtga
cttgtagactcaagctaaccttactgcctctttttcacacttgttgaaangtctgtgaagaacatagttaaag
atctccaactttggaaaatatacatgatgtgaaactggggtgctatgt
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>227515_at
agaagctctatgtcaccttgtaggaagccatctgaatttgactcagcatcatatgctgggectgtgetgea
cttgagctitcittccagccgecaggagggatggttgtcctggccaacagegaatitaatgggtggtcaaa
agaagatgtgcctgcatagaaggctgaaagagggagcetggaagtaggaggagacaaggagatagt
gacaccagtatcttgicacagaaatcaaggaaggcaacagtitaaaggaggggagggagatcagtg
gtgccaactggetcagaagaggtttgctgggttaaatctcaagatgageccatgagatctggtggttage
agaggcctticctg acaaccccattttaagcacctcticcccatcactctatctcatcactgttactgtctgtgt
agccctgtcatgagctaaaatcatcetgtitgtitattgctagcttatgtgtctaaagtatactccttgagaac
agcaactttgtctttttcacctttgtactgagtc

>227550_at
tgttgcatttticactcttaacccgagggtgtgtitcagcttatgttcgttcigtitcatgcaggtttatagcacgg
tagagtagaaggcggcttctgatitttagggtatttttagaattcattcctgagtgaggggttcagacaccca
gtctcctcggaacaggggtgaggggtcgactgagcttigttgagaagectecagttaggettcgggegg
gtctccatgttatatigtgtgtitactgagcttcccactggtagaagatgacacatttgtccatcgtectgtgtat
ctgctttccagaggacaccggagcattctcetggggtcactcccacatggcetgecteacatagetgttttg
caacagcctttattgccaacacccttggaagaacatctcctgtagaagtacaagttttgcaatatggacitt
ggaagtggttttgtgatgticgaatttictgttagcctatigctcaagcactacagaatgtacatagtecctitg
gcca

>206107_at
gcgaatacccggaagcaagatgcacaggcgggeggcticccacacaccegtcacaagacgegga
catgcaggtctcggcgegagcetetgececgtccaagagectetcegetgtcgeccagtgtgagectgga:
agaggacccaagagagtgccgtgctgaggctgectcgaggtcactgecttccggagcetgegectatte
ctecetcgccaaacgcgticcagaatttgtccacaggtgcgecggeacctgctticecacctcgaggec
gcggcctcccccccgatttatagacaactctgacattgtcaccccactgacgaggcccgattccatagg
gtggatcctigccagge

>206289 at
ccatctggaccataatagggacaccaaaacaaacccaaatiggtaaaaagaataatcaaaaagaa
gacattatccggttaagagtcigtgctggttgccachnaagagagaacagttgtccaggatgcetggcetg
gtggaacaacctgctggccegaaacaaggcetgeccaggtgtggaacagceccatgetgactggggaca
tacacttgcatcttigttgaaagcagaagaagacagaccctitccccaccttccttacctectettceceeat
taaggcagctcatccaagcttgtatitaactgaataaatgagtagacatigtggacctcacaagattatita
attcttaagatgtgtagaccttgatggtaggtgtgacatgttagttittcttacttgcatttatttaagacacact
gttacagagatactgttgtcaccttctggggcacggtctitggggagaggggagtgcatitagacttatgtg
g

>206401_s at
aggtggcagtggtccgtactccacccaagtcgecgteticcgccaagagecgectgcagacagecee
cgtgcccatgccagacctgaagaatgtcaagtccaagatcggetccactgagaacctgaagcaccag
ccgggaggcgggaaggtgcaaatagtctacaaaccagttgacctgagcaaggtgacctccaagtgt
ggctcattaggcaacatccatcataaaccaggaggtggccaggtggaagtaaaatctgagaagcttg
acttcaaggacagagtccagtcgaagattgggtccctggacaatatcacccacgtcectggeggagg
aaataaaaagattgaaacccacaagctgaccttccgcgagaacgccaaagccaagacagaccac
ggggcggagatcgtgtacaagtcgccagtggtgtctggggacacgtctecacggceatetcageaatgt
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ctcctccaccggceagceatcgacatggtagactcgeccccagctcgecacgcetagetgacgaggtgteig
cctee

>228528_at
gagggaccattttggtccacatcgacaccatcagtctnetcttagaggatgcennngagtattcggegtt
gattncngggcacccnaaatcagacttgccacctnggactgtcgaggtgcagaccctgggageace
actggcccatctcttacacaggctgaccgattictcctggtgttcagagtctgtitttgtctagcaccatttga
aatcggttatgatgtagggggaaaagcagcagcectcgaagcctcatgccaactetgggcagcageag
cctgtggtticctggaagatggatgggcagagaatagggaaggaagatcatgcttttcectactaacttct
gtaactgcatgtatgatacattatigcagaggtaagagatagtttaatggattittaaaaacaaattactata
atttatctgatgttctctagttgcattitgctgaaatgtagtgctgttctaaatictgtaaattgattgctgtigaatt
atcttictgttgagaagagtctattcatgcaicctgaccttaataaatact

>229150_at
tagaaacgacacataacaccgggaaaagccatgctgtcaagcatctcagaatctcaaccccagagg
cagtctttagggactggggtgggcetcaggaagctgtattatttcaaaggacgcagtgtttccacagctca
gcccagagctgctggagttcacacggcccaccagaacctgctgacttcaaaatcatcaccaccaagg
ggdccaggaggtggcgcetgtggggcaacagaaaacagaaaacagctgctcctigaacttggattccca
gcagctcccccaagcegceccacaggggctgceatteciceetgetggacacctgtaactacaacattaaa
acagggcgcaagcaaggaacacaaacac

>208451_s at
ccaccttgtgttctgctgaagtctgeccagtgtgctgaggggaagtgecctegecagegicgegecctgga
dgcggggtctgcaggacgaggatggctacaggatgaagttigectgctactacceecgtgtggagtacg
gcttccaggttaaggttctccgagaagacagcagagctgctticcgectetttgagaccaagatcaccea
agtcctgcacttcaccaaggatgtcaaggcecgctgctaatcagatgcegcaacttectggttcgagectee
tgcegcecttcgcettggaacctgggaaagaatatttgatcatgggtctggatggggecacctatgaccteg
agggacacccccagtacctgctggactcgaatagctggatcgaggagatgcecctetgaacgece

>209048_s_at
caaggagagtggctcgacccttgacctttctggctccagagagacgcecctectceattctcttaggcetee
aaccaaggctctnnnnnnnnnnngnaccattcccggagtaataaatccagtiggagcagcagtgat
gagaagaggggatcgacacgticcgatcacaacaccagtaccagcacgaagagcctcectceccgaa
agagtctcggctggacacctictgggactagcagtgaatcgggacacaaaccacccaccccattggg
agaaaaacccagacgccaggaaaagaagaaacaacaaaggcaggagaacagccactttcaga
cttgaaaatgacaaaaccctcagttgagcctnngnnencggegegggggcetgctacactacaggac
acccagcatcggctttgactgcagactgttcacccacacgagccctgtgctittggtgtaaataatgtaca
atttgtggatgtcattgaatctagaggactttccectitt

>210108_at
agagaatatcactccgatggtcggttictgactgtcacgctaagggcaactgtaaactggaataataatg
cactcgcaaccaggtaaacttagatacactagtttgtttaaaattatagatttactgtacatgacttgtaatat
actataatitgtatttgtaaagagatggtctatatttigtaattactgtattgtatttgaactgcagcaatatccat
gggtcctaataattgtagttccccactaaaatctagaaattattagtatttttactcgggctatccagaagta
gaagaaatagagccaattctcatttattcagcgaaaatcctctggggttaaaattttaagtttgaaagaac
ttgacactacagaaatttttctaaaatattttgagtcactataaacctatcatctttcc
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>210272_at
titcctataaacagaatcacacaatatttgattttttttitaaaactaagccttgetctgictcccaggetggagt
getgtggcegtgattttggttcactgcaacctccgecttccaagttcaagagattctectgectcagceticcaa
gtagctgggattacaggcatgtggtaccacgectggctaatittctigtatttitagtagggacatgtiggee
aggctggttgtgagctcctggectcaggtgatccacacgcectcagtgtcccagagtgctgatattacagg
cgtaatatgtgatcittttgtgtctggttcctitcacgtigaacgctatttttgaggttcgtgectgtigtagaccac
agtcacacactgctgtagtcticccccatectcattcccagetgectectectactgtticectctatcaaaa
agcctc

>211038_s_at
tggtgttcctigaatgectatcticcttitgtgectcggaacctctcacgectgccacaagttactcttttcettg
gtagttctgaactttaaataaggtaatgcctgtaagaatgccataaatgctcaataattgtcatctgttattat
titcatcagtaacatcatctgaatcatcagtatigtctgcttttaacagctgcatttticattgtccaaatatagtc
acatacatttgaccattttataattatigaataataaattcgttctgctattttacaatgaaaaataatgctgea
gagagcatttttgcacatgtatcgtggcagatgtaggccagaggctcttctttatccatcctatggecaace
tatgaatgtatacacgtitaatgagatittgccagcaatcaaagccticagggaaaatgtcectagetettt
actacatcagatcaaggactctggataattggcataacatcctggaatagctgaaacagagatattattc
tctgctgtectetgtigtctttgicttttcacgtcttaata

>212099_at
gtggggttgtititgccataagcgaactttgtgcctgtcctagaagtgaaaattgticagiccaagaaactg
atgttatttgatitatttaaaggctaaaatttgtttttttatictttgcacaattgtitcattgtttgacacttaatgcac
tcgtcatttgcatacgacagtagcattctgaccacacttgtacgctgtaacctcatctacttctgatgttittaa
aaaatgactittaacaaggagagggaaaagaaacccactaaatttigctttgtttccttgaagaatgtag
caacactgttttgtgattttattigtgcaggtcatgcacacagtitgataaagggcagtaacaagtattggg
gectatttttttttttnnccacaaggcattctctaaagctatgtgaaatttictctgcacctctgtacagagaat
acacctgcccctgtatatccttttttccecteceetecctcccagtggtacttctactaaat

>218211_s_at
gccacaccttcgcgaaacctgtggtggeccaccagtcctaacgggacaggacagagagacagage
agcccigcactgttttccctccaccacagcecatectgtccectcattggetetgtgetitccactatacacagt
caccgtcccaatgagaaacaagaaggagcaccctccacatggactceccacctgcaagtggacage
gacattcagtcctgcactgctcacctgggtitactgatgactcetggetgecceaccatectetctgatetgt
gagaaacagctaagctgctgtgacttccctitaggacaatgttgtgtaaatctitgaaggacacaccgaa
gacctittatactgtgatcttttacccctttcactcttggctttcttatgttge

>218692_at
aaaccggaggtatcticaaaggcatggagacctggticcagtaaatgtcccaccagtggggtatagaa
agcatgctcatgaccctgccgtgtegtetgaggtaceegttcttatcctagtggticaggaagagaaaac
gcagtttgcactitcaagacagcttcictaaggctggceatgttatetecttgctttgctttttgeegttttaaaatg
tgtaattgticcagcattccaatggtctigtgcatagcaggggactgtaaccaaaaataaacatgtatttgt
gtaattggttigaagaagtcttgaatagctctitactgtcttactiggggttgataagatttgagtgtttgcaattt
tttactaaatgtagctccaagtcttaaatggctt

>220778_x_at
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cccaccctctgatggacgaagceggtgccctcgetgggecatgegecctggatectgeggaccectgatg
aggcaccagctgactcgagtggctgtggacgtgggagecggeccctggggcaaccagaccgttgtet
tcctgggttctgaggecggggacggtcctcaagttcetegtccggeccaatgccageacctcagggacgt
ctgggegtgtgtgtcaagtgggccacgegtgcagggtgtgtgtccacgagegacgategtggtggece
cagceggcctgggcegttggetgagecgacgctggggacticcagaaggeccgggggcectecgaggtge
cggttaggagtitgaaccccecccactctgcagagggaagcggggacaatgccggggtttcaggeag
gagacacgaggagggcctgccecggaagtcacatcggeageagctgtctaaagggcettgggggectg

g9g9ggcggcgaaggtgggtggggcccectetigtaaatacggecccagggtggtgagagagteccatg
cca

>200670_at
agcagagaagcctgtctgtacticattcaaaaagccaaaatagagagtatacagtcctagagaatcce
tctatttgttcagatctcatagatgacceccaggtatigectttigacatccagcagtcecaaggtattgagac
atattactggaagtaagaaatattactataattgagaactacagcttttaagatigtacttttaagattgtactt
ttatcttaaaagggtggtagtittccctaaaatacttattatgtaagggtcattagacaaatgtcttgaagtag
acatggaatttatgaatggtctttatcattictcticcccctitttggcatectggcettgectecagttttaggtect
ttagtttgcttctgcaagcaacgggaacacctgctgagggggctctttcecteatgtatacticaagtaaga
tcaagaatctitigtgaaattatagaaatttactatgtaaatgcttgatggaattttticctgctagtgtagettct
gaaaggtgctitctccatt

>201860_s_at
tcccagatacttcccattttggaagttttcaggactiggtetgatticaggatactctgtcagatgggaagac
atgaatgcacactagcctctccaggaatgcctectcectgggcagaagtggecatgecaccetgttttca
gctaaagcccaacctcctgacctgtcaccgtgagcagcettiggaaacaggaccacaaaaatgaaag
catgictcaatagtaaaagataacaagatctticaggaaagacggattgcattagaaatagacagtata
tttatagtcacaagagcccagcagggctcaaagttggggcaggcetggctggeccgteatgticctcaaa
agcacccttgacgtcaagtctccttcccctticcceactceetggetctcagaaggtattectttigtgtacag
tgtgtaaagtgtaaatcctttiictttataaactttagagtagcatgagagaattgtatcatttgaacaactag
gcttcagcatatttatagcaatccatgttagtttttactttctgtigccacaaccctgtittatact

>224516_s_at
cctttgatictitccgaccatgaaatagtgcatagtttgcctggagaatccacteacgttcataaagagaat
gttgatggcgecgtgtagaagecgctetgtatccatccacgegtgcagagcetgeccageagggagetea
cagaaggggagggagcaccaggccagctgagctgcacccacagtcccgagactgggatceeeca
ccccaacagtgatittggaaaaaaaaatgaaagttctgttcgtttatccattgcgatctggggagecccat
ctcgatatttccaatectggcetacttitcttagagaaaataagtcctttititciggecttgctaatggcaacag
aagaaagggcttctttgcgtggtccectgetggtgggggtgggtecccagggggccecectgecggectg
ggcccccctgeccacggcecagcttcetgetgatgaacatgcetgtitgtatigtittaggaaaccaggcetgttt
tgtgaataaaacgaatgcatgtttgtgtcacga

>227811_at
gtgttggaggccccatgaagagcgccctggactgctgagggtgggccaacagcccagagctcagga
canttggctitggggggaaggaaacngaggcccagagaggggcaaccactggecaagggtcacce
agcaagttttggctaagagcctggcctccagececcageagtgtggeccagagcaggggecgactgee
aaagtaaccatcatccatatgggccgtgtggtgatgetggeecggaaggcagaaagaggeagceatg
ggcactgccagggacagcecacatcctgetggtetgcagegtggtccaccecgcectetgcecagectgt
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ctacaccgtgtgagctgaatcgtgacttgcticccacctecttictetgtectetectgaggttetgectgeag
cccccaggaggtgggcctgecccatectagetggactcatggttcctaaataaccacgctcagaagct
ctgctaggacttaccccanccactgagtggcaggcgeatgagatttgtggcetgttectgatgcetagt

>209604_s_at
ttcgacttgcatttitgcaggagcagtatcatgaagcctaaacgcgatggatatatgtitttgaaggcagaa
agcaaaattatgtttgccactttgcaaaggagctcactgtggtgictgtgticcaaccactgaatctggacc
ccatctgtgaataagccattctgactcatatcccctatttaacagggtctctagtgctgtgaaaaaaaaaa
aatgctgaacattgcatataacttatatigtaagaaatactgtacaatgactttattgcatctgggtagetgt
aaggcatgaaggatgccaagaagtttaaggaatatgggagaaatagigtggaaattaagaagaaac
taggtctgatattcaaatggacaaactgccagttttgtttcctitcactggccacagttgtttgatgcatta

>226506_at
taatcagtccagttccctgaggtitaagatcaaatataaattactctgcttttcgactcattcaggtagceattg
tacctgaacctgattgctactttticatcttaaatattatatttcctcatctaatetgccttcccctecatccacaga
catttggagaaggaaatgggagggtgtctgttatcectttctetitgctitgtccecgttgttagactggcage
gtcagtigcteggtgggcttggttagagecgtgggtgaggcaggtggetggcggggacagggagagg
ctgagagggaagtggtggcatitactgctctgacacttccactgtccetgctggggatgctgggccaagg
ccigtggggcctgtgaactgcacagccaggagcaaggaacccactaaatactcegtcacctecatgtce
ccctctacagtgttaaatt

>225092_at
acaattctttcaactgggttttcagcataaatgggaactgatgtagaaggcaggatitagcccttctagge
aaaagaaaagctcagttgggtttcacgagtgttcctgtgcttatattcagtctgtgcctacatgtictcatge
atgictaacctgatttaccicttacctgtaacctaccttatcatgtggctittaattgncagtcactengccattt
ctaagcagatatagtantacctttcagaactcacattggcaagtgtaaaaagatgacttaaggtgaagt
gaggacaaaatcacattctgcatactaacctatitttitctccctttaaggtgctaaacttgcacctcatgtce
a

>200824 at

aggagggctcactcaaagcctcctgcctatacgggcagcetccccaagttccaggacggagacctcac
ccigtaccagtccaataccatcctgegtcacctgggecgeaccettgggetctatgggaaggaccage

aggaggcagccctggtggacatggtgaatgacggegtggaggacctccgetgcaaatacatctecect

catctacaccaactatgaggcgggcaaggatgactatgigaaggcactgcccgggcaactgaagect
tttgagaccctgctgtcccagaaccagggaggcaagaccticattgtgggagaccagatctecttcget

gactacaacctgctggacttgctgctgatccatgaggtectageccetggcetgectggatgegtteceect
gctctcagceatatgtggggege

>201201_at
tccgtcgecgecaagatgatgtgeggggegecctecegecacgcagecggecaccgecgagaccea
gcacatcgccgaccaggtgaggtcccagcitgaagagaaagaaaacaagaagttcectgtgtttaag
gccgtgtcattcaagagcecaggtggtcgcggggacaaactacticatcaaggtgcacgteggegacg
aggacttcgtacacctgcgagtgticcaatctciccctcatgaaaacaagcccttgaccttatctaactac
cagaccaacaaagccaagcatgatgagctgacctatttctgatcctgactttggacaaggceccttcage
cagaagactgacaaagtcatcctcecgtctaccagagcegtgcacttgtgat
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>201231_s_at
ggcccaggccaatggtiggggcegtcatggtgtctcatcgticgggggagactgaagataccttcatcget
gacctggtigtggggctgtgcactgggcagatcaagactggtgccccttgecgatetgagegettggece
aagtacaaccagctcctcagaattgaagaggagcetgggcagcaaggcetaagtitgccggcaggaac
ttcagaaacccctiggccaagtaagctgtgggcaggcaagccttcggtcaccigttggctacacagacce
ccteecctegtgtcagctcaggcagcetcgaggecccecgaccaacactigcaggggtceectgcetagtitag
cgccccaccgecgtggagticgtaccgcticettagaactictacagaagcecaagctccetggagecct
gttggcagctctagctttigcagtcgtgtaatgggcccaagtcattgtttttctcgectcactttccaccaagt
gtctagagtcatgtgagcct

>201710_at
cccctatgtccagtgectggaagacggtggecetgcggggggaccagggaccagcttticatgcagga
gaaagcccggcagctectgggccgcectgaageccagecacacatctcggaccctcatcettgtectgag
gtgttgagggtgtcacgagcccattctcatgtttacagggattgtgggggcagagggggictgtgaatictg
agagtcattcaggtgacctcctgcagggagccttctgccaccagcecccteccecagactctcaggtgga
ggcaacagggccatgtgctgccctgtigccgagceccagetgtgggceggctectggtgctaacaacaaa
gttccacttccaggtetgcectggttcecctccccaaggecacagggagctceegtcagcettctcccaagece
acgtcaggcectggcectcatctcagacccetgcettaggatgggggatgt

>203256_at
gtggccgtagcaacttggcggagacaggctatgagtctgacgttagagtggttgcttecttagectttcag
gatggaggaatgtgggcagtttgacttcagcactgaaaacctctccacctgggccagggttgectcaga
ggccaagtttccagaagcctcttacctgecgtaaaatgcicaaccctgigtcctgggectgggectgetgt
gactgacctacagtggactttctctctggaatggaaccttictitaggccicctggtgcaacttaatittttttttta
atgctatcttcaaaacgttagagaaagttcttcaaaagtgcagcccagagcetgetgggceccactggeeg
tcctgeatttctggittccagaccccaatgcectceccatticggatggatcictgegtititatactgagtgtgect
aggttgccccttattttttatttticcetgttgegttgctatagatg

>204092_s_at
tgccctgaccecgatcagttaaggagcetgtgcaataaccticctagtacctgagtgagtgtgtaacttattg
gattggcgaagcctggtaaagctgtiggaatgagtatgtgatictttttaagtatgaaaataaagatatatg
tacagacttgtattttttctctggtggcattcctitaggaatgctgtgtgtctgtccggcaccceggtaggectg
attgggtttctagtcctecttaaccacttatctcccatatgagagtgtg

>209791_at
ctccagccccagagcetgaaaacaccaagtgcctatttgagggtgtictgictggagacttagagtttgtcat
gtgtgtgtgtgtnntiggttaatgtgggtttatgggtittctitcttttittitititittttinnagtctacattaggggga
agtgagcgcctcccatgtgcagacagtgtgtctttatagatitttctaaggctttccccaatgatgteggtaat
ttctgatgtttctgaagttcccaggactcacacacccgticccatctcacttgcccacccagtgtgacaacce
ctcggtgtggatataccccegtggactcatggcteticcccacceccacttictataaatgtaggectaga
atacgcttctctgttgcaaaactcagctaagttcctgcttccaccttgatgttgaaatatcttatgtaagaggg
caggggatgtcgtgaagatgge '
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>212398_at
ttaacactaattatcacgtctgacaaatgtgtatgtgtggtttcagticigtgtacatittaaaggataatggtg
aacattttaatgggtttcccttgcectttccatatttaacctatttccacattctctctcactcacattttctcagtgt
gcccttctcttatctgccatgtccatagccataattccaccatcatacagatcaggcagtgtttaaaatgat
ggtaggtagcacagtggacagtctttgatcatcatgtagaatatggcetatgaatcaggaaagagattag
aacatttaataatgtatgtacagctggtgcttagttttttittaatctaaatttaattaccttattggatattigatatt
tggttatttaatcacagtcatctttaacagcttacactgattggtgttttatctcctgtgatecttigatggcttttttt
gcctaccatttcacagaggtt

>215223_s_at
acctcagccctaacggtggtggagaacccaaaggggagtigetggaagcecatcaaacgtgacttiggt
tcctitgacaagtitaaggagaagctgacggcetgcatctgtiggtgtccaaggetcaggtiggggttggett
ggtttcnaataagnnaacnggggacacttacnaaattgctgcttgtccaaatcaggatccactgcaag
gaacaacaggccttattccnactgctggggattgatgtgtgggagcacgcttactaccticagtataaaa
atgtcaggcctgattatctaaaagctatttggaatgtaatcaactgggagaatgtaactgaaagatacat
ggctigcaaaaagtaaaccacgatcgttatgctga

>215729_s_at
gaaactatatgtatctcgtggatctgccagtaccagccticcaaatgaaactctticagagttagagacac
ctgggaaatactcacttacaccaccaaaccactggggccacccacatcgatacctgcagcatctttagt
caagttggaggagaaagacaacacttggtctaagacacggcagcaagacatccctgcatantgttcc
agataaaaatgaaagctgntcacacccacttgcctccccaatctgttnaaacagcttcgtgtctagtatg
agctcagta

>221477 _s_at
tgttgaaatttctgtggggctctatttttgcttiggcttictggtgagagagtgaggaagcattctttccttcacta
agtttgtctticttgtcttctggatagattgnattitaagagactaagggaatitacaaactaaagattitagtc
atctggtggaaaaggagactttaagattgtttagggcetgggegggatgactcacatctgtaatcccagea
ctttgggaggccaaggcaggcagaacactigaaggagticaagaccagcgtggccaacgtggtgaa
accctgtctctactaaaaatacaaaaatigtttagctctgtttttcataatagaaatagaaaaggtaaaatt
gcttticttctgaaaagaacaagtattgttcatccaagaagggtttttgtgactgaatcagcagtgectgece
ctagtcatagctgtgcticaaaaacctcagcatgattagtgtiggagcaaaacaaggaagcaaagcaa
atacngtttttgaaattctatctgttgcttg

>208456_s at
gatccaaccattgaagaticttacacaaagcagtgtgtgatagatgacagagcagcccggctagatatt
ttggatacagcaggacaagaagagtttggagccatgagagaacagtatatgaggactggcgaagge
ttcctgttggtctiticagtcacagatagaggceagttttgaagaaatctataagtttcaaagacagattctca
gagtaaaggatcgtgatgagttcccaatgattitaattggtaataaagcagatctggatcatcaaagaca
ggtaacacaggaagaaggacaacagttagcacggcagcttaaggtaacatacatggaggcatcag
caaagattaggatgaatgtagatcaagctticcatgaacttgtccgggttatcaggaaatttcaagagcea
ggaatgtcctccticaccagaaccaacacggaaagaaaaagacaagaaaggctgccattgtgtca

>210453_x_at
ccggegggtgacattcagecggeggticggggcgacggactctccaticcagaaccatggceccaatit
gtccgtaaccttgtggagaagaccccggegetggtgaacgctgctgtgacttactcgaagectegattg
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gccacattttggtactacgcoaaggttgagctggttcctcccacccctgctgagatccctagagctattca
gagcctgaaaaaaatagtcaatagtgctcagactggtagcttcaaacagctcacagttaaggaagctg
tgctgaatggtttggtggccactgaggtgttgatgtggttttatgtcggagagattataggcaagcggggc
atcattggctatgatgtttgaagaccaatctttaacatctgattatatttgatttattatttgagtgttgttggacc
atgtgtgatcagactgctat

>214370 _at
ggtattgatgactttattattctgcaggtacatgtccaggggcccagcctctgggcccagtaactcagcta
ctetttgtggctttcticatggetittttigtgggcetgecacg cccatctttatcaccagaatgaggaactcctg
gaagttaactgcaccatcagtgttgatatccaactctttgaaccagacgtctgcaccctttttcctgatatac
tgaggacactcggtctctagcaatttcttcaggtcatccctgtagacggcatggaaattcccctttatcagg
gagtacttgtggtagacgtcgatgatagagttcaaggctttctccagctcggtcaacatgatgc
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