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USE OF GENES INVOLVED IN ANCHORAGE INDEPENDENCE FOR THE
OPTIMIZATION OF DIAGNOSIS AND TREATMENT OF HUMAN CANCER

Related Application

This application takes priority from US Provisional application USSN 61/247,967 filed
02-OCT-2009, entitled “Use of genes involved in anchorage independence for the
optimization of diagnosis and treatment of human cancer”, and is incorporated herein in
its entirety.

Field of the Invention

The present invention is related to identification of GAB2-driven processes and
anchorage independence associated with diagnosis, prognosis, metastasis, metastatic
relapse, metastatic potential and prediction of response to treatment of cancers. In
particular, a GAB2-signature based on anchorage independence is identified which can
serve to define processes relevant to progression and response to treatment of human

cancers.

Background of the Invention

Normal epithelial cells integrate signals from soluble ligands, like growth factors (GFs),
cytokines and hormones, with signals derived from the binding of transmembrane
integrins to the extracellular matrix (ECM), to ensure that they only proliferate in the
‘correct’ social context (Berrier and Yamada 2007, J Cell Physiol, 213, 565-573). Joint
integrin/GF signaling is required for cell proliferation and for optimal cell survival: cell
adhesion enhances GF-dependent responses, like cell proliferation, migration and/or
protection from apoptosis (Miranti and Brugge 2002, Nat Cell Biol, 4, E83-E90).
Conversely, cell detachment results in cellular desensitization to GF receptor signaling
(Schwartz and Baron 1999, Curr Opin Cell Biol, 11, 197-202). Moreover, signals evoked
by integrins and GFs are widely integrated at the cellular level, since both impinge on an
overlapping set of cytoplasmic signaling pathways (Berrier and Yamada 2007, J Cell
Physiol, 213, 565-573). Dependence on this reciprocal cross-talk is progressively lost by
transformed cells during formation and spread of tumors (Guo and Giancotti 2004, Nat
Rev Mol Cell Biol, 5, 816-826), and the acquisition of anchorage-independence is

considered to be a crucial step during cancer progression towards invasion and metastasis
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(Tsatsanis and Spandidos 2004, Ann N Y Acad Sci, 1028, 168-175). Therefore,
identification of genes or proteins promoting this step could provide novel targets or
rationales for anti-cancer therapy. Among the possible ways for a genome-wide
functional survey aimed at this scope are screenings based on the gain-of-function
approach. Such screenings proved extremely valuable in the identification of genes
involved in key cancer-related processes, like neoplastic transformation, resistance to
apoptosis, or escape from senescence (Kitamura et al. 2003, Exp Hematol, 31, 1007-
1014). As a screening model, we chose MCF10A cells, a spontaneously immortalized
human breast line (Soule et al. 1990, Cancer Res, 50, 6075-6086) that relies on both GFs
and anchorage to proliferate. When these cells are cultured in the absence of anchorage,
for instance on polyhema-coated plates, they undergo growth arrest and detachment-
induced apoptosis, also known as anoikis (Reginato et al. 2003). It was previously shown
that the low transforming potential of these cells renders them well-suited to monitor the
effects of genes conferring oncogenic properties (Debnath and Brugge 2005, Nat Rev
Cancer, 5, 675-688). Therefore, MCF10A cells represent an ideal model to screen for
genes conferring anchorage-independence. For the screening we exploited a novel
approach, named “Xenoarray analysis”, based on transduction of mammalian cells of a
given species with an expression library from another species, followed by one-shot
quantitative tracing with DNA microarrays of library-derived transcripts before and after
a selective stress, to disclose genes conferring resistance to the selection (Martelli et al.
2008, BMC Genomics, 9, 254). After transduction with a mouse testis retroviral
expression library, MCF10A cells were selected for growth in suspension and murine
microarrays were used to compare signal intensities for the exogenous cDNAs before and
after selection, to detect the enriched ones. Independent infection-selection experiments
highlighted significant and reproducible enrichment for murine Gab2-encoding
transcripts, suggesting a role of this gene in anchorage-independent growth. Through
biochemical studies, cell-based assays and genomic analysis we found that Gab2
promotes anchorage-independent growth of normal and neoplastic cells, and drives a

transcriptional program linked to metastatic progression of breast cancer.

Summary of the invention:

The invention provides identification of GAB2-driven processes and anchorage

independence associated with diagnosis, prognosis, metastasis, metastatic relapse,
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metastatic potential and prediction of response to treatment of cancers. Furthermore, a
GAB2-signature based on anchorage independence is identified which can serve to define

processes relevant to progression and response to treatment of human cancers.

In one aspect the invention provides a method for diagnosing or prognosing cancer in
subjects comprising detecting expression of GAB2 and/or of its transcriptional target
genes in the tumor tissue and/or in tumor cells isolated from the subject.

The method provides GAB2-signature genes of the invention useful for diagnosis or
prognosis of any human cancer, especially breast cancer and myeloma, comprising
detecting in the tumor tissue and/or in tumor cells isolated from the subject expression of
at least two of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5. The two genes can be
selected from a single independent list (single table) or across the tables (more than one

table).

In another aspect the invention provides a method for predicting metastasis or metastatic
relapse or metastatic potential or response to treatment in cancer patients comprising
detecting the expression of GAB2 and or its transcriptional target genes in the tumor
tissue and/or in tumor cells isolated from the subject. The method provides GAB2-
signature genes of the invention useful for diagnosis or prognosis of any human cancer,
especially breast cancer and myeloma, comprising detecting in the tumor tissue and/or in
tumor cells isolated from the subject expression of at least two of GAB2-signature genes
listed in Table 1, 2, 3, 4 or 5. The two genes can be selected from a single independent
list (single table) or across the tables (more than one table). The cancer treatment as
provided herein encompasses all know cancer treatment including targeted drug therapy,

chemotherapy, radiation therapy or a combination thereof.

In yet another aspect, the invention provides a method of treating a subject with cancer
comprising the steps of:

a) obtaining blood or tissue sample from the subject with cancer;

b) screening said sample for the expression of a polypeptide encoded by a polynucleotide
selected from a group consisting of GAB2-signature genes listed in Table 1, 2, 3, 4 and 5;
¢) providing an antibody that reacts immunologically against said polypeptide; and

d) administering an effective amount of said antibody to the subject with cancer.
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The invention also provides a method of treating a subject suffering from cancer
comprising the steps of:

a) obtaining a sample of tissue from a subject suffering from cancer;

b) screening said sample for the expression of a polypeptide encoded by a polynucleotide
selected from a group consisting of GAB2-signature genes listed in Table 1, 2, 3, 4 and 5;
¢) providing an antisense DNA molecule that encodes an RNA molecule that binds to
said polynucleotide;

d) providing said antisense DNA molecule in the form of a human vector containing
appropriate regulatory elements for the production of said RNA molecule; and

e) administering an effective amount of said vector to the subject with cancer.

In another aspect, the invention provides a method of using in vitro anchorage
independence model for deriving gene signature, the said signature comprising a set of
genes associated with diagnosis, prognosis, metastasis and predicting response to
treatment in cancer. The gene signature of the said method is GAB2-signature
comprising at least two GAB2 and or its transcriptional target genes listed in Tables 1, 2,
3, 4 or 5. The two genes can be selected from a single independent list (single table) or

across the tables (more than one table).

In yet another aspect of the invention, a method of predicting the grade of a tumor in a
cancer patient, comprising detecting the expression of GAB2 and/or its transcriptional
target genes in the tumor tissue and/or in tumor cells isolated from the subject is provided.
This method encompasses detecting the expression of at least two of GAB2-signature
genes listed in Table 1, 2, 3, 4 or 5. The two genes can be selected from a single
independent list (single table) or across the tables (more than one table).

The invention also provides a GAB2-signature for diagnosing or prognosing human
cancer, especially breast cancer or myeloma, in subjects comprising GAB2 and/or its
transcriptional target genes in the tumor tissue and/or in tumor cells isolated from the
subject as diagnostic or prognostic markers. The diagnosis or prognosis comprises
detecting in the tumor tissue and/or in tumor cells isolated from the subject expression of

at least two of GAB2-signature genes listed in Tables 1, 2, 3, 4 or 5. The two genes can
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be selected from a single independent list (single table) or across the tables (more than

one table).

In another aspect, the invention provides a GAB2-signature for predicting

metastasis; or

metastatic relapse; or

metastatic potential; or

response to treatment

in cancer patients including breast cancer and myeloma patients, comprising GAB2 and
or its transcriptional target genes. The prediction of metastasis, metastatic relapse,
metastatic potential or response to treatment is detected in tumor tissue and/or in tumor
cells isolated from the patient expression of at least two of GAB2-signature genes listed
in Tables 1, 2, 3, 4 or 5. The two genes can be selected from a single independent list
(single table) or across the tables (more than one table). The cancer treatment as provided
herein encompasses all know cancer treatment including targeted drug therapy,

chemotherapy, radiation therapy or a combination thereof.

In yet another aspect, the invention provides an array comprising polynucleotides capable

of specifically hybridizing to at least two genes listed in Table 1, 2, 3, 4 or 5.

The invention also encompasses kit comprising the array for diagnosing or prognosing
cancer or predicting metastasis or metastatic relapse or metastatic potential of cancer cells
in a subject by determining the expression of at least 2 genes listed in Table 1, 2, 3,4 or 5.
Furthermore, a kit for diagnosing or prognosing cancer cells or predicting metastasis or
metastatic relapse or metastatic potential of cancer cells in a biological sample comprising
a primer pair for amplifying a nucleic acid sequence selected from a group consisting of
GAB2-signature genes listed in Table 1, 2, 3, 4 and 5 and containers for the primers is

also provided.

In yet another aspect, a kit for diagnosing or prognosing cancer cells or predicting
metastasis or metastatic relapse or metastatic potential of cancer cells in a biological
sample comprising an oligonucleotide probe that binds under high stringency conditions

to an isolated nucleic acid sequence selected from a group consisting of GAB2-signature
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genes listed in Table 1, 2, 3, 4 and 5 and a container for the probe is also provided by the

invention.

Furthermore, the invention provides a kit for diagnosing or prognosing cancer cells or
predicting metastasis or metastatic relapse or metastatic potential of cancer cells in a
biological sample comprising an antibody which binds immunologically to a protein
having an amino acid sequence encoded by a polynucleotide selected from a group
consisting of GAB2-signature genes listed in Table 1, 2, 3, 4 and 5 and a container for the

probe.

Brief Description of Drawings

Figure 1. Xenoarray analysis on MCF10A cells and acquisition of anchorage
independence by library-transduced selected cells.

(A) MTT growth assay on polyhema-selected populations after 48h and 72h in adhesion
or suspension, as indicated. Cell growth is expressed as a ratio between library-transduced
and GFP-transduced cells, after normalization to the amount of viable plated cells at day
0. The data represent the mean and standard error of triplicate values (Adhesion 48h
p<0.05, Suspension 48h p<0.01, Suspension 72h p<0.05). (B) Soft agar assay on GFP-
and library-transduced cells, unselected or selected on polyhema, as indicated. Phase-
contrast images were captured by a BD Pathway microscopic station (BD biosciences)
after 3 weeks in agar. (C) Dot plot of single colony sizes as calculated by the Attovision
software (BD Biosciences, version 1.5) for the GFP-SEL and LIB-SEL populations

grown in soft agar.

Figure 2. Identification of enriched cDNAs in anchorage-independent, library-
transduced MCF10A cells.

(A) Real-time PCR validation of enriched transcripts in both selections. The y-axis
represents the relative increase in abundance of the transcripts in selected cells compared
to unselected cells. (B) Western blot analysis on GFP- and library-transduced cells before

and after selection to detect Gab2 protein enrichment.

Figure 3. Gab2 overexpression promotes anchorage-independent growth of
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MCF10A cells.

(A) Box-plot of an MTT growth assay on Mock- (M) or Gab2- (G) transduced MCF10A
cells in adhesion or suspension, in the presence of complete medium or of starving
medium (no EGF and 2% serum) for 48 hours. Cell vitality was normalized to the amount
of cells in Mock-transduced, adherent cells in complete medium after 48 hours (CTRL)
The data were obtained in triplicates, and t-test highlighted significant differences
between G and M cells only in complete medium (* = p<0.01, ** = p<0.0001) (B) Dot
plot of single colony sizes as calculated by the Attovision software (BD Biosciences,
version 1.5) for the Mock and GAB2 cell populations grown in soft agar. (C) Flow
cytometry analysis of apoptosis induction for Mock and Gab2-expressing MCF10A. Cell
death was measured after 48h either in adhesion or suspension, by assessing the number
of hypodiploid nuclei with the DNAcon3 kit. The percent of apoptotic cells is reported on

the y-axis.

Figure 4. Evaluation of the contribution of different signaling pathways to Gab2-
mediated enhancement of cell growth.

(A) Mock and GAB2-overexpressing (GAB2) MCF10A cells were incubated in adhesion
(ADH) or suspension (SUSP) in the presence or absence of MEK inhibitor (PD98059,
40uM), PI3K inhibitor (1.Y294002, 50uM), Src inhibitor (PP2, 10uM), or JNK inhibitor
(SP600125, 10uM). Cell vitality was assessed with the MTT assay after 24h from the
treatment and the drug effect was expressed as percent growth inhibition (with respect to
untreated cells). The data represent the mean and standard error of triplicate values from
two independent experiments. (B) Boxplots of detailed analysis of the effects of Src
inhibition by PP2 on cell growth in various conditions. Cell growth, measured by the
MTT assay, is expressed as percent of untreated Mock, adherent cells. The data were
obtained in triplicates, and t-test highlighted significant responses to PP2 in all cases
except for mock cells in suspension (* = p<0.05, ** = p<0.005). (C) Western blot analysis
on Mock and Gab2-expressing cells in adhesion or after 24h and 48h in suspension.
Antibodies directed against the activated form of Src (phosphorylated at tyrosine 416) and

Stat3 (phosphorylated at tyrosine 705), or total Src or Stat3 were used.

Figure 5. Knock-down of endogenous Gab2 impairs MCF10A growth and

anchorage-independent growth of human neoplastic cells.
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(A) MTT growth assay on wild-type MCFI10A cells transduced with a scramble vector
(CTRL) or a Gab2-shRNA in adhesion or suspension for 48h. Cell vitality was
normalized to the amount of viable plated cells at time O and visualized independently for
both cells by boxplots. The data were obtained in quintuplicate using two different
GAB2-targeting shRNAs, and t-test highlighted significant differences between CTRL
and GAB2-shRNA cells both in adhesion and suspension (* = p<5x1073, = p<5x1078).
(B) MTT growth assay on MDA-MB-231 and MDA-MB-435 cells transduced with
scramble vector (CTRL) or Gab2-shRNA in adhesion or suspension for 48h. Cell vitality
was normalized to the amount of viable plated cells at time O and visualized
independently for both cells by boxplots. The data were obtained in sextuplicate, and t-
test highlighted modestly significant differences between CTRL and GAB2-shRNA cells
in both MDA-MB-231 and MDA-MB-435 cells (* = p<0.05). (C) Soft agar growth of
cells expressing Gab2 shRNA or scramble vector (CTRL). Phase-contrast images were
captured by a BD Pathway microscopic station (BD biosciences) after 3 weeks in agar.
(D) Western blot analysis of Src and Stat3 activation in control and GAB2 shRNA-

transduced cells, as indicated.

Figure 6. The GAB2-signature predicts breast cancer metastatic relapse.

(A) Heatmap showing the expression of the two main gene functional modules in the
NKI311 breast cancer dataset. The samples (columns) are ordered by decreasing GAB2-
signature metastasis score (GAB2 MTS Score), which is graphically reported in the
second row. The first row shows the occurrence of metastatic relapse within five year
(white space = no relapse). The white vertical line crossing the heatmap indicates the 0
threshold value of metastasis score discriminating good and poor prognosis samples.
White and black dots on the right highlight the genes annotated to the two functional
modules, respectively downregulated and upregulated in poor prognosis samples. (B)
Kaplan-Meier analysis of metastasis-free survival on a dataset of 198 breast cancer
samples classified as good prognosis (green line) or poor prognosis (red line) by the
GAB2-signature. (C) Kaplan-Meier analysis of disease-specific survival on a dataset of
236 breast cancer samples classified as good prognosis (GP) or poor prognosis (PP) by

the GAB2-signature.

Figure 7. The GAB2-signature is independent from existing clinical and genomic
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breast cancer classifiers, and from estrogen receptor status.

(A-F) Kaplan-Meier analysis on the 198-samples dataset subdivided in two prognostic
subgroups (A,C,E = poor prognosis, B,D,F = good prognosis) by the Adjyvant!Online
clinical score (A-B), the Veridex Index (C-D) and the Mammaprint classifier (E-F). Each
subgroup is then further subdivided by the GAB2-signature in good prognosis (GP) or
poor prognosis (PP) samples. (G-H) Kaplan-Meier analysis on the 198-samples dataset
subdivided in ER-negative (G) and ER-positive (H) samples, then further subdivided by
the GAB2-signature in good prognosis (GP) or poor prognosis (PP) samples.

Figure 8. The GAB2-signature predicts prognosis in Estrogen Receptor-negative
breast cancer. Kaplan-Meier analysis of metastasis-free survival on a dataset of 175
Estrogen Receptor-negative breast cancer samples classified as good prognosis (GP) or

poor prognosis (PP) by the GAB2-signature.

Figure 9: The GAB2-signature predicts response of breast cancer to antineoplastic
treatment.

(A) Receptor-Operated Channel (ROC) analysis of the performance of the GAB2-
signature Metastasis Score as a predictor of response to neoadjuvant treatment in the Hess
dataset. AUC indicates the area under the Curve. (B) Dot plot analysis of the the GAB2-
signature Metastasis score (X-axis) for the samples from patients showing pathological

complete response (pCR) or residual disease (RD), as indicated.

Figure 10. Microarrays and realtime PCR generate highly correlated diagnostic
scores. Dot plot showing the correlation between Metastasis Score calculated for 32
breast cancer samples from microarray data (x-axis) and from realtime PCR data (y-axis),

using 15 genes of the GAB2 signature.

Figure 11. The GAB2-signature is correlated to melanoma progression. Heatmap
showing Log2Ratio expression values for 83 Affymetrix probesets (rows) across tissue
samples of different stages of melanoma progression (columns). The first row indicates
the type of sample (from Normal Skin, black, to Metastatic Melanoma, white, as
indicated). Samples have been subdivided, based on expression of the GAB2 genes, in
four clusters of progressively increasing aggressiveness, from normal skin and benign

nevi to metastatic melanoma.
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Detailed Description of the Invention
The invention will now be described in detail in connection with certain preferred and
optional embodiments, so that various aspects thereof may be more fully understood and

appreciated.

I. GAB2 is a key promoter of anchorage independence of human neoplastic cells

a. Gain-of-function screening for anchorage independence in MCF10A cells

For the functional screening, MCF10A cells were transduced with a commercial mouse
testis retroviral expression library (Stratagene) or with GFP as a control. To increase the
screening robustness, infections were performed in duplicate (A and B), using an
estimated multiplicity of infection of 1, to avoid multiple integrations in the same cell. To
detect and quantify library-derived transcripts we performed Xenoarray analysis (Martelli
et al. 2008, BMC Genomics, 9, 254), by extracting total RNA from the four cell
populations and hybridizing the resulting cRNAs on murine expression arrays, to allow
specific detection of library-derived transcripts of murine origin. Expression
measurements obtained, for infections A and B, in GFP-transduced cells (x-axis) versus
library-transduced cells were then compared. Both library-transduced populations clearly
showed a consistent number of detectable murine transcripts (945 and 1125 probes in
infection A and B, respectively, with a detection p-value <0.01). Conversely, very few
probes (around 100) cross-hybridized to endogenous transcripts and were detected also in
GFP-transduced cells. Based on our previous observations on Xenoarray analysis
sensitivity (Martelli et al. 2008, BMC Genomics, 9, 254), we estimated that a selection-
driven 20-fold enrichment of even a rare transcript, bringing it from 8 to 160 parts per
million, should be enough to render it clearly detectable by Xenoarray analysis. A
selective, anchorage-independence screening was then carried out by culturing GFP- or
library-transduced MCF10A cells on polyhemacoated plates (polyhema does not allow
the cells to attach to the substrate). The four transduced populations were each split in two
sub-lines: one was grown in adherence, the other underwent six cycles of selection, each
cycle consisting of 48h of culture on polyhema followed by 24h of recovery on regular
plates. Cells recovered from GFP- and library-transduced cells after selection were
named, respectively, “GFP-SEL” and “LIB-SEL”, and assayed for their ability to grow in
the presence or absence of anchorage. LIB-SEL, but not GFP-SEL cells displayed
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significantly higher growth rate than unselected cells, in both adherence and suspension
(Figure 1A). Moreover, as shown in Figure 1B-C, only LIB-SEL cells could form large
colonies in soft agar, an in vitro hallmark of cell transformation. These findings
confirmed a “library effect” not explainable with insertional mutagenesis but likely
deriving from the expression of advantageous exogenous transcripts. To identify library-
derived transcripts promoting anchorage-independent growth, we conducted Xenoarray
analysis on library-transduced cells, before and after selection. A significant number of
probes displayed higher signal in selected cells, indicating that cells expressing the
respective transcripts were enriched by the selection. To identify the genes that were
reproducibly enriched in both selections we calculated, for each transcript, the Log(2)
ratio of the signal before and after selection. Interestingly, the Gab2 transcript showed a
strong enrichment in both selections (average enrichment = 14-fold). The enrichment was
observed with 3 different probes, each designed in a different region of the Gab2
transcript. Other genes, including Ntrk3 and Cypl1lal, displayed a stronger enrichment in
selection A (respectively, 41- and 49-fold in selection A, and 2- and 1.3-fold in selection
B). Quantitative Real-Time PCR analysis with mouse-specific primers confirmed that
Gab2 was the most enriched transcript, followed by Cypllal and Ntrk3 (Figure 2A).
Therefore, we focused on this gene and validated its enrichment also at the protein level
(Figure 2B), thereby showing that the exogenous cDNA enriched after the selection
actually encodes the full-length Gab2 protein. Exogenous Gab2 was found to be essential
for anchorage-independent growth of the LIB-SEL population, as its downregulation by
RNAi strongly reduced the growth advantage of LIB-SEL cells, in adhesion, in

suspension and in soft agar.

b. Validation and characterization of Gab2-driven anchorage-independence

Gab2 is a scaffolding/docking protein involved in multiple signaling pathways
downstream from membrane receptors (Nishida et al. 1999, Blood, 93, 1809-1816). To
directly assess whether Gab2 may promote anchorage-independent growth, we transduced
MCFI10A cells with the human Gab2 coding sequence, cloned in a retroviral vector
(Brummer et al. 2006). As shown in Figure 3A, adherent GAB2-overexpressing cells
showed a significant increase in proliferation, which was further enhanced in the absence
of anchorage. Notably, Gab2-driven growth advantage was almost totally lost when cells

were kept in starving medium (no EGF, and serum lowered to 2%), indicating that Gab2
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promotes proliferation independently from cell anchorage to the ECM, but dependently
from the presence of GFs and/or serum. Accordingly, Gab2 overexpressing cells formed
larger and more abundant colonies in soft agar, compared to wild-type cells (Figure 3B).
To evaluate whether Gab2 promotes survival of detached cells, we estimated the fraction
of dead cells after 48h of suspension culture. Surprisingly, after 48h of polyhema plating,
we detected a comparable extent of cell death between wild-type and Gab2-expressing
cells (Figure 3C). These data indicate that Gab2 is not involved in the protection of
MCFI10A cells from anoikis, but rather allows their proliferation in the absence of

adhesion to the ECM.

Previous analyses have identified signaling molecules that can bind to Gab2 upon
receptor activation, including the tyrosine phosphatase Ptpn11/Shp2, leading to activation
of Erk and Jnk (Yu et al. 2006, J Biol Chem, 281, 28615-28626), the p85 subunit of
PI3K, leading to Akt activation (Bouscary et al. 2001, Oncogene, 20, 2197-2204), and Src
family kinases (Kong et al. 2003, J Biol Chem, 278, 5837-5844). Therefore, to dissect the
signaling pathways downstream Gab2 that could mediate anchorage-independent growth,
we examined the effects on cell vitality of a panel of small molecule inhibitors targeting
the above mentioned signaling kinases (Figure 4A). The PI3K inhibitor was the most
effective, but with no differential between anchorage-dependent and independent growth,
or between control and Gab2expressing cells, showing a general requirement of this
pathway for survival of MCFI0A cells. A similar but less pronounced effect was
observed for Mek inhibition. The Jnk inhibitor displayed modest effects in all conditions.
Interestingly, the Src inhibitor PP2 displayed the highest specificity towards Gab2-
expressing cells in suspension. A more detailed analysis of the effects of Src inhibition is
shown in Figure 4B. According to these data, Gab2-driven anchorage independence
requires Src, which typically is activated by integrins when cells are adherent and
becomes inactivated upon detachment (Playford and Schaller 2004, Oncogene, 23, 7928-
7946). Consistently, western blot analysis on cell lysates from control and Gab2-
expressing cells cultured in adhesion or suspension confirmed Gab2-driven activation of
Src and of one of its downstream targets, Stat3 (Figure 4C). In adhesion, Gab2-expressing
cells displayed a stronger basal phosphorylation of Src. Active Src levels were reduced in
cells kept in suspension, but while in control cells Src activation was completely

abolished at 48h, Gab2expressing cells maintained some phosphorylation. Analysis of
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Stat3 activation highlighted an even more pronounced response to Gab2 expression,
indicating the capacity of Gab2 to sustain the activation of Stat3 also in the absence of a
substratum consensus. Since many studies provided evidence for Stat3 involvement in
Src-mediated oncogenesis (Yu et al. 1995, Science, 269, 81-83) and anchorage-
independent growth (Laird et al. 2003, Mol Cancer Ther, 2, 461-469), these data indicate

that Gab?2 signals through Src and Stat3 to accomplish anchorage-independent growth.

¢. Endogenous Gab2 is essential for anchorage—independent growth of normal and
neoplastic cells

The data shown so far demonstrate that constitutive, exogenous expression of (Gab2
promotes anchorage-independent growth. To wverify if this effect is mirrored by
physiologically controlled Gab2 expression, we silenced by RNAi the endogenous Gab2
in MCF10A and in human cancer cells. In MCFI10A cells, Gab2 silencing markedly
reduced their growth both in adhesion and in suspension (Figure 5A) while both MDA-
MB-231 breast cancer cells and MDA-MB-435 melanoma cells responded to (Gab2
silencing with a significant but modest reduction of proliferation (Figure 5B), indicating a
minor role of Gab2 in the presence of attachment. Strikingly however, the ability of these
cells to form colonies in soft agar was completely abrogated by Gab2 silencing (Figure
5C). In accordance with our previous western blot data, Gab2 loss determined a
significant and concomitant decrease in Src and Stat3 activation (Figure 5D).
Interestingly, the most evident reduction of Src-Stat3 phosphorylation was observed for
MDA-MB 231 cells, which endogenously express the highest levels of Gab2 and most
strongly reduce their soft agar growth upon Gab2 silencing. Altogether, these data
confirmed the Gab2-Src-Stat3 axis as a key promoter of anchorage-independent growth
of neoplastic cells, defining GAB2 as a potentially powerful diagnostic marker and
therapeutic target for cancer treatment. While in the present invention we have used
shRNA vectors as an example of a reagent that can be used to silence Gab2 and thus use
it as a drug to treat cancer, a variety of other standard methods used to silence proteins or
gene transcripts like monoclonal antibodies or diabodies or other protein neutralizing
agents, antisense RNA and other nucleotide-based agents or small molecule inhibitors
that can bind and to Gab2 or break its interaction with other proteins can also be easily
employed as a therapeutic. The methods of preparation of these reagents are well known.

A small molecule inhibitor can be identified through high-throughput screening methods
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or through rational design or others methods typically used to identify such compounds.
Anyone skilled in the art can develop these reagents to specifically abrogate the function
of Gab2 and thus act as a drug for the treatment of solid cancers. Moreover, in Tables 1 to
5 we describe a series of genes that are transcriptional targets of GAB2 and/or are
involved in anchorage independence. Such target genes are additional therapeutical
targets against which inhibitors can be developed to treat breast cancer and other human
neoplastic diseases.

II. Definition of transcriptional signatures associated with GAB2, anchorage
independence, cancer aggressiveness and response to treatment.

a. Definition of genomic signatures associated with GAB2 and with anchorage
independence

To gain further insights on Gab2-driven anchorage-independence, we performed gene
expression profiling on MCF10A cells transduced with Gab2 and selected by growth in
the absence of anchorage. As control, we used RNA extracted from GFP-transduced and
selected cells. The selection was performed as described for the library-transduced cells.
As further controls, GFP- and GAB2-transduced cells were profiled also before the
selection, together with wild-type MCF10A cells and with Library-transduced selected
cells (LIBSEL). Statistical analysis was applied to retrieve genes differentially expressed
between GAB2transduced and GFP-transduced cells after the selection, highlighting 221
probes, corresponding to 205 independent genes: the “GAB2-signature” (Table 1). Other
signatures were also derived, reflecting different aspects of GAB2 activity and of
acquisition of anchorage independence in MCF10A cells: (i) the GAB2SEL vs
GAB2UNS signature, composed of genes differentially expressed in GAB2-transduced
cells before and after polyhema selection (Table 2); (ii) the GAB2UNS vs GFPUNS
signature, composed of genes differentially expressed between GAB2-transduced and
GFP-transduced cells before polyhema selection (Table 3); (iii) the GFPSEL vs GFPUNS
signature, composed of genes differentially expressed in GFP-transduced cells before and
after polyhema selection (Table 4); (iv) the LIBSEL vs GFPSEL signature, composed of
genes differentially expressed in the above mentioned LIBSEL population described in
the functional screening (Figure 1) and GFP-transduced cells after polyhema selection
(Table 5). All these signatures, individually or altogether, capture various aspects of
GAB2-driven processes and anchorage independence. This clearly demonstrates the use

of the signatures in determining the metastatic potential of cancer cells. Metastatic
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potential as meant in the current specification relates to the ability of a cancer cell to
invade and to spread of cancer cells to other parts of the body. The same method that was
used to derive the signatures in MCF10A cells transduced with GAB-2 or under different
experimental conditions as described above can be easily replicated for a variety of
cancers, in particular breast cancer, to determine their metastatic potential, the response to
treatments and prognosis of the disease. In a diagnostic kit, one would use a micro-array
seeded with probes that represent the signature that was derived in the above experiment
and use it against a fluorescent, chemiluminescent or similar detection-capable tagged
probes derived from tumor biopsies to determine their metastatic potential as well as the
responsiveness to antineoplastic treatments, together with the general prognosis of the
disease. Any alternative method for measuring expression of the signature genes, at the
RNA or protein level, such as for example quantitative PCR in an array format or
individually or immunohistochemistry using antibodies targeted to the proteins encoded

by few or all of the signature genes, can be easily employed for the same task.

b. The GAB2-signature is enriched in genes correlated to response to treatment and to
melastatic propensity

As an example of the clinical potential of the abovementioned signatures, we present here
results obtained on the GAB2-signature. First of all, Probe identifiers contained in the
annotation manifest provided by Illumina were loaded on the David Ease portal (Dennis
G J et al, 2003, Genome Biology 4, P3) to generate a background list (all probes) and the
GAB2-signature list. Enrichment in biological functions for the GAB2-signature genes
was evaluated using the “functional annotation chart” function on the portal, and
highlighted a strong enrichment in genes controlling proliferation. Subsequently, the
signature was mapped on a gene expression dataset obtained on the NCI-60 panel of cell
lines (Shankavaram et al. 2007, Mol Cancer Ther. 6, 820-832). Each line of the NCI-60
panel is annotated for sensitivity to a wide number of drugs. We concentrated on drugs
affecting the Src-STAT3 axis downstream of GAB2, and found that the GAB2signature is
significantly enriched in genes whose expression correlates to sensitivity to Resveratrol
(p=1x10"), Piceatannol (p=1x10") and SD-1029 (p=1.2x10"), small molecules that inhibit
STAT3 activation by Src, Jak or other tyrosine kinases (Table 6). In another analysis
conducted on a gene expression dataset obtained from human breast cancer cell lines

(Huang et al., 2007), we found that the signature is also significantly enriched (p<0.0023)
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in genes whose expression distinguishes Dasatinib-sensitive and resistant breast cancer
cells. The genes and their differential expression between dasatinib-sensitive and resistant
cells are listed in Table 7. Dasatinib is an oral small molecule inhibitor of Src-family
kinases (L.ombardo et al., 2004), currently employed for the treatment of leukemias.
Recently, multiple clinical trials are assessing its efficacy on various solid tumors,
including breast cancer and melanoma. These results confirm that the Src-STAT3
signaling axis plays a key role in GAB2-driven biological and transcriptional responses
independently of tissue and cell type, and propose GAB2 and its transcriptional targets as
predictors of sensitivity to targeted drugs blocking SRC and/or STAT3 activation. These
studies also demonstrate the value of the assay in defining GAB2-driven signatures as
predictor of many anti-cancer drugs whether singly or in combination and also response
to other cytotoxic agents like radiation. Such signatures could be a powerful tool for
determining prior to treatment for breast cancer or other cancers, which drug or
combination of drugs (or radiation) would be most effective against the tumor of a
particular patient. Such signature would also to a significant extent be able to identify the
dose of the drug or combination of the drug would be most effective for treating the
tumor of a particular patient. Practically, this would help the physician in avoiding using
drugs or therapies that would not be expected to have any meaningful effect on the tumor
of a particular patient and also identify the best drug or combination of drug and its dose

that would be expected to have the most effect at the least doses.

To extend the value of the in-vitro model of Gab2-driven anchorage independence, we
verified if the GAB2-signature could be associated to human breast cancer
aggressiveness. To this aim, the signature was mapped on a 311-sample breast cancer
dataset generated at the Netherland Cancer Institute on 2-color oligonucleotide
microarrays (NKI dataset) and published in two works (van, V et al. 2002b; van, V et al.
2002a). After filtering for expression, the GAB2-signature was mapped to 150 probes.
Interestingly, the signature resulted to be strongly enriched in genes discriminating breast

cancer patients with or without metastatic recurrence within five years from the initial

-8
diagnosis (p<10 ).

Determining the aggressiveness of cancer is a critical component of any treatment plan

for cancer at present. This is typically done using histochemical assays of a section of the
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tumor tissue derived from a biopsy and visually observing the difference in tissue
architecture between normal tissue and the tumor tissue (level of differentiation) using a
microscope. Based on the experience of the pathologist, a grade is assigned to the tumor -
- higher the grade, the more aggressive the tumor. The physician makes important
decisions on the treatment design from this score as to how to treat including whether to
treat the disease aggressively or not. The main pitfall of determining the grade by this
method is that the grade value derived by two pathologists could vary as much as 50%
leading to the physician making the wrong treatment design. Use of molecular markers to
make more accurate prediction of the grade (or level of aggressiveness) of a patient’s
tumor would have considerable value in making treatment decisions more accurately. The
data presented in this application shows that GAB2-associated gene expression signatures
can be used to determine the grade of a tumor even though additional clinical studies
would be required to assign accurate grade of a patient’s tumor with a particular GAB2-

driven signature.

¢. A breast cancer classifier based on the GAB2-signature predicts metastatic relapse

On the basis of the results mentioned above, using the nearest-mean classifier approach
(Wessels et al. 2005, Bioinformatics, 21, 3755-3762), we built a classifier in the NKI
dataset, based on the entire GAB2signature, which provides a “Metastasis Score”, MS,
discriminating patients with good and poor prognosis (Table 8). Data clustering and
mining revealed two specific gene functional modules associated with prognosis: (i) a
sizeable proliferation module positively correlated to metastatic progression, and (ii) an
interesting module composed of negative regulators of cell-matrix interaction, migration
and invasion, expressed at higher levels in good prognosis samples (Figure 6A and Table
9). To validate the classifier, we mapped it on two independent datasets of 198 and 236
samples, both obtained on Affymetrix microarrays and aimed at evaluating, respectively,
metastasis-free survival and death of disease (Desmedt et al. 2007; Miller et al. 2005). In
both cases the Gab2-signature classified patients with high accuracy, despite the change
of microarray platform (Figure 6B-C). We then applied the Gab2-signature on the 198-
sample dataset stratified by various clinical and genomic classifiers originally provided in
the work. When samples were subdivided by their prognostic class according to the
Adjuvant!Online score (Hess 2008, Am J Pathol, 174, 1524-1533), they could still be
further subdivided in good- and poor-prognosis subgroups (GP and PP, respectively) by
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the GAB2-signature (Fig. 7A-B). Similarly, the GAB-2 signature correctly re-classified
also samples previously subdivided in good- and poor-prognosis subgroups by genomic
classifiers such as the 76-gene “Veridex Index” (Desmedt et al. 2007) (Fig. 7C-D) and the
70-gene “Mammaprint” classifier (Buyse et al. 2006, J Natl Cancer Inst, 98, 1183-1192)
(Fig. 7EF). These results show that the GAB2-signature predicts metastatic relapse of
breast cancer independently of existing clinical and genomic classifiers. Such
independence was further confirmed by univariate and multivariate statistics calculated,
on the 198-sample dataset, for the Gab2 signature versus Adjuvant!online or three
published genomic prognostic classifiers: Veridex index, MammaPrint and “Genomic
Grade Index” (Sotiriou et al. 2006, J Natl Cancer Inst, 98, 262-272) (Table 10).
Reciprocal significance impairment was only observed with the Mammaprint classifier,
which, however, is obtained on a proprietary microarray platform, while the GAB2
signature can be directly tested on all publicly available Affymetrix microarray datasets.
Finally, the GAB2-signature was found to maintain prognostic ability also in samples
subdivided by estrogen receptor (ER) status (Fig. 7G-H). Intriguingly, a small fraction of
the ER-negative samples was called “good-prognosis” with 100% precision, but with no
statistical significance probably due to the limited number (64) of samples analyzed. We
therefore added samples from two other datasets (Ivshina et al. 2006; Wang et al. 2005),
reaching a total of 175 ER-negative samples, for which the GAB2-signature maintained
100% precision and reached statistical significance (Figure 8). Finally, we verified if the
GAB2-signature metastasis score described above. These results confirm that the GAB2-
signature is a powerful predictor of metastatic propensity, in breast cancer but likely in
other human cancers. A similar complementary diagnostic potential would therefore be
possessed by the other signatures herein described at Tables 2 to 5, all capturing traits of
GAB2-driven processes and of anchorage independence. Moreover, being differentially
expressed in aggressive vs. non-aggressive cancers, genes of the signatures represent also
therapeutic targets for cancer treatment. Being based on a basic cellular process, the
GAB2-signatures would present similar diagnostic and therapeutic properties also for
other types of solid cancers, for which they can be used employing the same methodology

and reagents.
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d. A breast cancer classifier based on the GAB2-signature predicts response to

treatment

To test if the classifier based on the GAB2-signature has the potential to also predict
response of breast cancer to conventional chemotherapy, we mapped the classifier on a
dataset of 133 samples, obtained on Affymetrix microarrays and aimed at evaluating
response to preoperative treatment (Hess et al. 2006, J Clin Oncol, 24, 4236-4244). All
samples were biopsies taken from the primary tumor before the start of neoadjuvant
treatment with paclitaxel and fluorouracil, doxorubicin, and cyclophosphamide, and are
annotated for the subsequent response of the patient. A pathological complete response
(pCR) was observed in 34 patients, while the remaining had residual disease (RD) at
surgery. We could therefore directly test the GAB2-signature metastasis score for its
ability to discriminate responders from non-responders. Indeed, the GAB2-signature
classifies patients with high accuracy, despite the fact that it is a prognostic classifier, as
measured by ROC analysis (AUC>0.75; Figure 9A). The details of the classifier’s
performances are illustrated in Figure 9B. In this dot plot, it clearly emerges that the
patients with low metastasis score are also those more unlikely to respond to the
treatment. In clinical perspective, this result is very interesting because it would give two
concomitant reasons to spare the patient from chemotherapy which has serious unwanted
long-term and short-term side-effects: (i) unlikely to develop distant metastases; (ii)
unlikely to respond to chemotherapy. Overall, these results confirm that the GAB2-
signature is a powerful predictor of response to anticancer treatments, in breast cancer but
likely in other human cancers. A similar and possibly complementary diagnostic potential
is therefore likely to be possessed by the other signatures herein described at Tables 2 to
5, all capturing traits of GAB2-driven processes and of anchorage independence.
Moreover, being differentially expressed in responsive vs. non-responsive cancers, genes
of the signatures represents also therapeutic targets for cancer treatment. Being based on a
basic cellular process, the GAB2-signatures are likely to present similar diagnostic and
therapeutic properties also for other types of solid cancers, for which they can be used

with the same methodology.
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Table 1: The GAB2-Signature in MCF10A Cells (GAB25EL vs GFPSEL)
GAB2
Gi GFP SEL| GFP SEL SGI?FE SGELB:I SEL J
lllumina ID Accession Symbol . ALog(2)| B Log(2) GFP SEL
Accession . R Log(2) | Log(2)

Signal Signal Si I Signal Log(2)

lana g Ratio

ILMM_856 MM _172080.1 CAMKZE 26051209 4797 5100 9,406 9204 4.457
ILMM_22077 MM_018584 4 CAMEINI 31324542 4954 £.020 9117 9.230 3,686
ILh 9421 MM _003806.1 HRK 4504492 5.472 5.620 9,174 9114 3.643
ILM 8653 MM_139277 .1 KLKT 21327704 7111 f.887 10.471 10.674 3.5089
ILMM_12238 MM _ 2069631 RARRES1 46255042 5 801 5.433 7953 a110 3,564
ILM K820 MM _020037 1 ABCCI 4955971 7603 £.9734 10,860 10.764 3.543
ILMM_19268 MM _001185.2 AZGP1 38372030 5,306 6.066 9,044 9.430 3.506
ILMM_17796 MM_002274.2 KRT13 24234693 5811 5109 8697 8784 3431
ILMIM_4712 WM _000624 3 SERPINAS 34147643 8.145 8.230 11.474 11.658 3.329
ILMM_24486 WM _006105.3 RAPGEF3 48263180 5442 5.768 2.971 8712 3241
ILMM_138267 | MNM_0002111 ITGB2 4857085 g B44 624 8798 8674 3103
ILMI_8R57 MM _0067 621 LAPTMS 5802055 5045 5.403 8616 8679 3023
ILMI_4882 WM _003246 2 THBS1 40317625 f.029 f.051 9129 8.960 3.009
ILMM_14335 WM _004460.2 FAP 1033530 5675 A.662 2.629 8784 3.000
ILMM_14229 MM _005630.1 SLCOZA1 &032094 .302 709 8420 8631 2.975
ILMMN_12486 MM _005556.3 KRT? G7782364 9.058 8.459 11.857 11.410 2.875
ILM M 7403 MM _001425 1 EMP3 4503562 7B 7 BE1 10.348 10.236 2654
ILMM_26451 | Mb_001002640.1 CHOR4 SETO0026 5,406 5.221 7.764 8112 2.625
ILMM_23474 MM _1 44626 1 THMEM125 21380442 f.192 5.961 8635 8758 2.620
ILMM_1 2676 MM _004454 1 ETV5 4758315 5.485 £.092 8589 g113 2563
ILMM_10965 MW _002885.2 RARREST 46255040 5,495 5.558 7.878 8.268 2.546
ILM 2486 MM _001570.3 IRAK2Z 58630885 5823 5.645 2,111 8,200 2.621
ILMM_138778 | XM_936314.1 CAMKZE 89025915 4. 831 5190 78490 7865 2817
ILMK_4070 MM _002354 1 TACSTDA 4505058 8284 7EAT 10187 10,670 2468
ILMM_2939 M _004572.2 FKP2 2630430 6,272 8.500 8644 g.414 2,443
ILMM_138896 | MNM_001692.2 ATPEV1B1 199134258 8048 8414 10.700 10,620 2.424
ILM K_5800 WM _006EZ3.2 PHGODH 23308576 . 361 7135 10,316 10.012 2416
ILMM_13615 WM _004433 3 ELF3 40255034 fi. 426 £.732 §.893 a.044 2.392
ILMM_1BEES MM _018478.2 2001135 SEETEIS1 g.0a7 8.827 11.023 11.222 2,361
ILMMN_23395 MM _000170.1 GLDC 4404012 7,601 f.A84 9644 9.407 2.33
ILMMN_22286 MM _005950. 1 MT1G 10835229 f.498 f.664 8.7 8959 2.313
ILMM_231 06 WM _032501.2 ACSS1 78416952 5.787 7.076 o861 8612 2.305
ILMM_73404 Hs. 66187 0 2795905 5833 5819 7,965 8,269 2.291
ILME_8119 MM _000667 2 ADH1A 11406386 f.338 f.621 8892 0047 2.240
ILMM_1 2667 WM _015621.2 CCDCRED 45935390 5890 4 855 7237 7 Bag 2236
ILMM_19983 MM _001262.2 THNFSFT 24119161 7.673 76T 9,832 9.803 2.196
ILMM_27148 MM _007231 1 SLCEATS GO0AT14 4307 5275 f. 695 7382 2182
ILMM_10592 WM _000143 1 FUT3 4503808 f.123 6178 8447 EREE] 2167
ILMK_3057 WM _0806RS. 2 COCAS 34147481 £ G41 f.E48 8614 8949 2137
ILMM_21545 MM _015864,2 CHorTa2 14277680 6,033 5.629 7.830 8.085 2111
ILMM_123823 Hs 671652 i 13879761 4 A01 4781 . 471 7.080 2.089
ILMIM_4794 MM _153740 1 21 arfa 24371248 7.285 6731 8.949 9.204 2.084
ILMM_18673 MM _002346 1 LYBE 4805048 10427 0.887 12.074 12103 2.081
ILMM_29702 MM _016448 1 DTL 7708675 f.374 .07 8894 8.7a7 2.063
ILMM_20794 MM _005564 2 LCHZ 38455401 f.A29 f.542 8549 8927 2.0582
ILMM_22039 MM _000934 1 SERPINF2 11386142 f.770 f.493 8.6 8707 2.039
LI 5259 MM _032432.2 ABLIN2 403169489 60132 6119 7. 006G 2106 2.015
ILMM_18805 MM _0300928.2 cOT1 19023847 6,750 6711 8803 8.504 2.008
ILM_9313 MM _005130.3 FGFBP1 49574208 7822 fi.469 9081 9214 2.002
ILMM_24599 WM _003809.2 THFSF12 23510442 5714 f.284 7.873 a.08s 1.980
ILMM_43534 WM _4990960.2 LOC441019 28074318 9,853 9.414 11.350 11.544 1.964
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Tahle 1, continued

ILMM_28594 MM _000900.2 M GP 49574513 5.450 5267 G.954 7679 1.958
ILMM_24333 | NM_001025357.1 LOC441 376 70778888 5174 5.72% 7. 146 7.652 1.950
ILMM_25185 MM _002982.3 CCL2 561158169 58963 5.585 7.480 7.965 1.848
ILMM_16225 MM _003155.2 5T G1676083 5.728 5.609 7.370 7.828 1.83
ILMM_26854 MM _016095.1 Pfs2 7706366 6.370 6.217 8.257 8.188 1.8929
ILMM_16500 MM _012485.1 HMM R 7108350 G.589 5.980 8.310 g.100 1.820
LM M _B35 MM _002281.2 KRTHB1 15431319 12.938 12.058 14862 14.269 1.918
ILWM_138945 MM _005672.2 PSCA 29893565 5. 661 6.375 8.084 7735 1.891
ILMM_19545 MW _001067.2 TOP2ZA 185913405 G874 5.580 8.599 8.634 1.880
ILM M_1375 MW _ 1525841 SFRED1 22745220 7.360 7465 §.3590 §.211 1.888
ILMM_16399 MM _00B08E. 2 TUBB3 505928495 7.648 6.982 9.337 4.061 1.884
ILMM_25781 MM _003504.3 CDC45L 34335230 4.755 3818 5.0490 6.225 1.871
ILWM_139316 MM _054111.2 IHFK3 55769529 5.667 5.561 7.418 7.545 1.868
ILMM_21714 MM _032814.1 TMEM118 14248505 5.482 5.049 7.07 7178 1.858
ILMM_15264 MM _080757.1 C200r1 27 50233782 9.726 8.978 11.181 11.235 1.856
ILMM_12145 MM _002742.1 PRKD1 4506074 5916 4.991 7.138 7.480 1.855
ILMM_25474 MM _178228.3 IQGAPS 39743960 7.216 7113 5.110 8.925 1.853
ILMM_15155 MW _207405.1 UMQ3045 46405449 4,959 5.322 7.003 6.966 1.844
ILM 3512 MM _0158594.2 STMM3 14670374 G.338 5.720 7.881 7.763 1.843
ILMM_79597 Hs. 159264 a 1710274 4.8 5.104 6.609 7.093 1.838
ILMM_23984 MM _001338.3 CHADR 45827793 837 8.588 10,272 10.307 1.837
ILMM_20465 MM _003981.2 PRCA 40807441 7. 796 7132 9.227 9.337 1.818
ILM M_B358 MM _181803.1 UBEZC 32967280 7.5850 6.533 8.799 8.917 1.816
ILhM_408 MW _018136.2 ASFM 24211028 7.0 6674 8,360 8.965 1.810
ILMM_10261 MW _012137.2 DDAH1 31831756 5.100 5.240 6.705 7.255 1.809
ILWM_138577 MW _031311.2 CPVL 22027817 8.522 7.918 10.007 10.046 1.807
ILM 2829 MM _001958.2 EEF1A2 25453470 4.858 5.0449 6.828 6.744 1.782
ILM M_8234 MM _013271.2 PCSKIMN 20336240 5.739 5.252 7167 7.386 1.781
ILMM_10126 MM _000527.2 LOLR 8051613 9,882 9.340 11.363 11.8917 1.779
ILMM_2142 MM _002727.2 PRG1 45935370 5.750 5.661 7.432 7.534 1.778
ILMM_3335 MW _008779.2 CDC42EP2 30085963 5.883 5624 7.481 7.534 1.754
ILMM_4109 MW _000755.2 CRAT 21618330 6.670 6.109 8.359 7.921 1.751
ILWM_132978 Hs. 580797 1] 12402397 9,327 9174 10,721 11.267 1.743
ILM M_3628 MM _024094 .1 DizCl 13128085 5.766 5.830 7. 446 7634 1.742
ILMM_15254 MM _004701.2 CCHNB2 10938017 8.128 7113 4,346 4.325 1.715
ILMM_18500 MM _001088.1 ABCA3 4501548 6.118 5.692 707 7.530 1.713
ILM M_8EE1 MM _207362.1 MG 42367 464059355 6926 6.967 8.511 8.604 1.711
ILMM_15358 MM _001839.2 CMM3 47080096 8.862 8.707 10.383 10.308 1.711
ILMM_27285 MW _002578.2 PAKS 462459379 7126 6.821 8.676 8.667 1.697
ILM M_7052 MW _003686. 3 Ex 01 39995068 300 6.235 7.934 7.984 1.692
ILMM_28552 MM _032117.2 GAld 38445411 4,838 5.579 §.910 §.8984 1.689
ILMM_315 MM _020675.3 SPBRC24 23510353 3.700 4.217 5.807 5478 1.684
ILMM_12434 MM _032918.1 RERG 14248703 4.186 4.828 6.002 6.379 1.684
ILMM_12221 MM _000204.1 CFl 4504578 7.B86 7.384 9.158 §9.239 1.679
ILM M_7052 MM _005727.2 TEPAMI 21264577 fG.489 G.320 8.012 8.165 1.679
ILMM_8225 MW _016343.3 CEMPF 770833 5.805 5614 7.342 743 1.677
ILMM_24855 MW _021101.3 CLDM1 21536297 §.320 9,696 11.129 11.240 1.676
ILMM_50244 Hs. 430602 1] 79238592 5.492 5.979 7.555 7.244 1. 666
ILMM_14069 MM _000147.2 FUCA1 24475878 7.250 6.643 8.577 8.845 1.665
ILMM_202458 | MM_001006933.1 TCEALS 55748430 7.048 6.693 8.662 8.387 1.653
ILMM_23549 MM _189327 .1 SPRY 1 40788000 5.202 5.594 6.891 7.208 1.653
ILMM_18797 MM _188282.1 LOC340061 38093658 7.098 6.940 8.674 8.647 1.642
ILMM_36990 KM _930914.1 LOCHES3108 88058118 5.809 5.664 7262 7.588 1.638
ILM M_B505 MW _003282.2 THMIZ 50593000 7676 7.965 5.410 5,498 1.634
ILMM_26085 MW _003467.2 CHCRY S6790928 5.820 5.304 7.051 7.333 1.630
ILMM_2 4466 MM _003641.2 IFIThA 40254449 6.272 6.184 7.8495 7.816 1.628
ILM M_B87E MM _003632.1 CHTHAPY 4505462 6.127 5.825 7673 7.527 1.624
ILM M_3836 MM _018367.3 PHCA 315433498 5.873 5.085 7.605 7.695 1.621
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Table 1, cartinued

ILMMN_15608 MM _005766. 2 FARP1 43928036 7.183 7.002 8.795 8.589 1.600
ILkiF_23044 Mid_052372.2 LRG1 49574514 5.485 5.233 5.783 7132 1.508
ILMMN_1087 76 Hs. 545615 1] 2901934 6.309 6.520 7.919 g.100 1.594
ILMM_Z5536 MM _002386.2 MC1R 27477128 6.421 6.733 8.386 7.956 1.694
ILMMN_137805 MM _004217.1 AURKB 4759177 §.036 6.106 772 7.571 1.578
ILMN_5694 MM _153322.1 PMP22 24430164 5.307 5.650 7.142 6.959 1.572
ILki M _ 256 36 Mid_152666. 1 PLDS 22749352 §.104 5.274 7.234 7.27%8 1.567
ILMMN_30361 MM _003896.2 ST3IGALS 283730749 4 986 5.079 6.681 6.503 1.559
ILMM_401 46 KM _496129.2 LOC440349 889040448 6.227 6.075 7. 466 794 1.653
ILkiM_16130 Mid_0063497. 2 TACCE 46827751 11174 11.047 12.627 12,6897 1.552
ILMM_27053 MM _003637.3 ITGAT0 385668387 5.052 5.233 7.000 [.984 1.549
ILkiF_1000% Mg _031 966, 2 CCMBT 34304372 §.7549 5.498 2.045 83049 1.5449
ILMMN_19730 MM _004091.2 E2F2 34485718 6.020 5.591 7.336 7.369 1.545
ILMMN_3597 M _004431.2 EFHAZ 32867310 8.283 8.673 10.275 9.755 1.637
ILMMN_18617 MM _031426.2 CYorf58 50428929 9.093 5.994 10.673 10.417 1.501
ILMMN_13141 MM _005480.2 TROAF 33438581 5.5891 5.326 6.990 6916 1.495
ILWi_26277 Mid_024501.3 DEMNMDZD 34147684 5.186 5.404 5.988 6.597 1.485
ILMM_13533 MM _016437.1 TUBG2 7706750 7.764 7.606 9.198 9147 1.488
ILki 9405 Mid_016445.1 PLEKZ TTO06ER42 5.8 5.498 7.900 7.887 1.485
ILMM_12351 | NMW_001002876.1 C22oMa 50845413 6.629 5.995 7.807 7071 1.476
ILMM_Z3620 MM _022346.3 HCAP-G 50658080 7.018 6.695 8.368 0.296 1.475
ILi 9074 Mid_001175.4 ARHGDIB SHRYEINZ 2. 266 2.078 5,624 H.6ES 1.472
ILMMN_1133 MM _182776.1 W CM7 33469921 9.595 9.620 11.093 11.045 1.461
ILMMN_BZ72 MM _017823.3 DUSP 23 SE7E6143 11.433 11.594 12.951 12.955 1.439
ILMMN_21136 MM _014411.2 M GE 77404383 7.232 6.991 8.316 8.783 1.438
ILMMN_79361 Hs 162734 1] 2276759 6.508 6.508 7.830 8.05% 1.434
ILMMN_11193 MM _005953.2 MT2A 31543214 13.935 13.691 18221 18,263 1.429
ILMMN_Z5046 MM _006479.2 RADS1APT 19923778 5.463 5.888 7. 066 7141 1.428
ILMM_20154 MM _018728.1 My QaC 9055283 3.291 7.854 9.823 9.466 1.422
ILMMN_138827 MM _145810.1 COCAT 22027513 7.436 7.393 8.885 8.774 1.418
ILMMN_Z20107 MM _006739.2 M CME 23510447 5.890 5.928 7176 TATT 1.417
ILkiF_35224 Hs. 473191 1] 21750183 7,385 7.324 8.7 0766 1.404
ILMMN_22327 MM _033412.1 M CART 15529971 12615 12.944 14.243 14121 1.403
ILMMN_21027 MM _015651.1 PHF 14 58331160 6.772 6.533 8.102 7.954 1.375
ILMM_12005 MM _013282.2 UHRF1 16507203 7.110 6.997 8 645 8183 1.361
ILMMN_1733 MM _198457.1 ZMFEOD 39530554 6.592 6.490 7.Bg92 7.894 1.351
ILMM_25569 MM _006845.2 KIF2C 136958832 5.763 5.456 7.054 68110 1.342
ILMMN_14281 MM _016359.2 MNUSAPT 59710089 7.704 7.807 9.139 9.051 1.339
ILMM_12202 MM _020127.1 TUFT1 9910595 7.420 7.354 9.613 2.816 1.327
ILMMN_5047 MM _152308.1 WG C2466S 24308244 6.079 6.096 7.318 7.500 1.322
ILMMN_16427 MM _001237.2 CCNAZ 16950653 6.477 6.651 7. 736 8.036 1.322
ILW_17477 Mid_032199.1 ARIDSE 74136548 8.807 8.595 5.904 10,132 1.317
ILMMN_18194 MM _0218046.1 SIGIRR 11141876 6.154 6.064 7.453 7.3 1.288
ILMMN_21987 MNR_001568.1 BCYRN1 34850482 9.887 9.520 10.871 10.809 1.287
ILMMN_6355 MM _001010815.1 PTPLADZ 58218057 9.790 10.076 11.178 11.249 1.280
ILM N_B290 MM _021034.1 IFITM3 11895467 12.872 12.732 14.039 14.112 1.274
Ik 1_ 20632 Mid_004482. 2 GALMNTZ 045386 5.047 5.964 2.181 8.260 1,267
ILMN_B588 MM _001613.1 ACTAZ 4501882 8.957 9.148 10.216 10.380 1.245
ILMMN_1091 MM _024581.3 CEOED 40255142 5.797 6.049 7165 7143 1.231
ILMMN_10210 MM _030666. 2 SERFINB1 20148554 8.976 8.964 10174 10.226 1.229
ILMMN_37765 KM _379668.3 LOC286208 890258959 7.301 7.257 8.543 0.462 1.223
ILWM_TET3 Mid_024293. 2 LEMNG 4 23308571 2.144 8.092 5,340 9,293 1.196
ILMMN_12818 MM _022308.1 ICA1 12545386 9.005 9.006 10.204 10.200 1.196
ILki P _2631 6 Mid_004292.2 RIM1 5985255 8.743 8.745 7.674 7626 -1.144
ILMMN_19302 MM _032823.3 C9orf3 24432057 8.423 8.535 7.3 7.313 1.167
ILMM_Z 2366 MM _024617.2 ZCCHCE 58331271 11.812 11.524 10.403 10.279 =177
ILW 7264 Mid_016525.3 UBAP1 22212941 10120 5.984 2.804 0839 -1.228
ILM N_9696 MM _014872.1 ZBTHS TRE2073 7.985 8.136 6.645 6.955 1.260
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ILMIM_5444 MM _006285.2 TESKI BEA32698 8.704 8709 7468 7.401 -1.273
ILMN_71954 Hs. 25318 0 4406612 9.975 9822 8662 8630 -1.302
ILMN_B140 M _174321.1 LOC201395 28372538 10.256 10.467 5.902 9.138 -1.342
ILMWIMN_12831 MM _024302.3 hl i P28 73808269 7.725 7RO 468 G168 -1.346
ILMITN_13962 MM _00174532.2 CAT 60302619 10147 10.092 B.744 8.802 -1.347
ILMMN_25965 M _002202.1 I5L1 4504736 7.464 7.408 5.986 f.154 -1.366
ILMWMN_28002 MM _181353.1 D1 31317296 11.104 11.1189 3. 866 9606 -1.375
ILMN_71591 Hs. 19339 0 34191392 9.050 9.362 7.756 7.9Mm -1.377
ILWiN_25748 M _004432.1 ELAVL2 4758261 G796 7148 5.052 5482 -1.403
ILMMN_87528 Hs. 363156 0 18204365 7867 8105 f.289 f.E82 -1.500
ILMIM_7334 MM _1562574.1 C8orfa2 22749190 8.734 8928 7206 7.329 -1.4918
ILMMN_10988 INM_014599.2 RHOBTE3 41281538 9.363 9.379 7.670 7.926 -1.5973
ILWIN_2B967 MM _001540.2 HSPE1 4956852 15.340 15.213 13.665 13.742 -1.473
ILMMN_28543 MM _022165.2 LIN7B 5EETRIZ0 7.606 7.491 5.670 6.075 -1.626
ILWM_15881 M_014214.1 I PAZ TRST234 11.886 11.636 10.041 10,189 -1.646
ILMMN_15434 MM _012464.3 TLL1 22647220 7141 7.258 5.629 6.453 -1.658
ILMN_13399 | MmM_001032278.1 WP 28 73g0g2vo 9.191 9.401 7.563 7657 -1.686
ILMN_28483 MM _023944 1 CYP4F12 13184045 8,322 L G.306 6320 -1.749
ILhiM_4491 MM_021345.4 CHOMES 48526515 9.805 10.136 5.218 5.188 -1.768
ILMMN_12668 MM _013281.2 FLRET3 38202220 11.298 11.262 9.412 4611 -1.7649
ILMN_18665 M _198061.1 CES2 376228486 12511 12.583 10.726 10.811 -1.778
ILMWN_20221 MM _000896.1 CYP4F3 4503240 9.929 9.289 7B 2.071 -1.785
ILMTN_14674 N _000104.2 CYP1B1 13325059 4.757 9.954 7774 5.316 -1.808
ILMWIMN_16111 MM _023938 .4 Clorf116 S6550121 10183 10.415 5.603 8 460 -1.818
ILMM_B5954 MM _0010732.2 UGTIAR 46837764 7.604 73 5.688 6875 -1.831
ILMM_13999 | NM_001018109.1 PIR GA363696 11.156 10.976 9.006 9.424 -1.8491
ILMN_18558 MM_0015132.2 GETA4 23065568 11.286 11.093 3.141 9.476 -1.881
ILWN_26717 MM _006308.1 HSPBE3 5453687 G.B70 7.335 5.450 4787 -1.884
ILMMN_17286 MM _002304.1 LFMG 58696421 7.679 7.892 f.183 6.600 -1.936
ILMMN_3066 M _000599.2 |IGFBPS 46094066 7.516 7.814 5.907 5.5936 -1.944
ILMWN_22744 MM _004925.3 ACQIP3 22165421 8.002 7 766 5865 5963 -1.969
ILMN_26240 I _001257.3 CDOH13 G1676095 9.924 9.931 7.832 3.061 -1.981
ILW 9965 MM _033260.2 FOXa 32526006 9.762 10.181 7.942 7837 -2.032
ILMMN_11871 MM _0037359. 4 AkR1C3 24497582 13.929 13.628 11.627 11.708 -2.061
ILMM_15343 MM_153034.2 ZMF483 40255102 3.810 9.439 f.983 7.102 -2.080
ILMMN_15188 MM _014639.1 Dackin 58037090 7.8 7347 5.178 6.807 -2.086
ILWN_22014 | Mw_001001548.1 CD36 48375179 7.626 7.7049 5133 5.860 -2121
ILMM_B390 MM _000691.3 ALDH3AT 22807048 12978 12.009 10.311 10.379 -2.148
ILWMN_26E004 MM _213600.2 PLAIG4F B7972428 7.237 7.156 5.463 4632 -2.148
ILMM_BB29 MM _002167.2 D3 3271 11.670 11.848 9.646 9 686 -2.193
ILMIN_B827 M _001885.1 CRYAB 4503056 5.985 9125 §.820 6.758 -2.266
ILMM_139156 | Mw_001001669.1 FLJI41ED3 48717281 ERE 10,022 7. BEY 7382 -2.285
ILMN_927 25 Hs. 444329 0 34365191 10.0745 9.594 7.348 77349 -2.291
ILWN_1890 MM _000421.2 KRT10 40354191 12.224 13.005 10177 10.3M -2.375
ILMWN_1530% M _006456.1 STEGALMACZ 5454091 9.604 10.207 7.223 7524 -2.532
ILWN_20483 | Mn_001005340.1 GPMNWB 52694751 9.470 11.604 7.834 8140 -2.545
ILMIMN_23211 MM _002613.2 POk 4 33689822 10.919 10.492 5.033 B.265 -2.550
ILWIN_10249 MM _205862.1 UGTIAR 45827766 B.A45 8804 5.807 G458 -2.592
LI M_T36 MM _001218.3 CA12 456835381 11.676 11.7145 3.061 a.047 -2.64
ILMMN_11770 INM_005309.1 GPT 48853450 6.582 6.343 3.048 3.263 -2.907
ILMWN_33314 KM _927593.1 ATP10B 58986422 8347 9.320 6.174 5591 -2.954
ILMIN_28481 N _002166. 4 D2 33846335 9.044 9.557 5.094 G.564 -2.972
ILWAN_30616 KM _S40680.1 LOCE48517 89061897 12.827 12.382 5.410 9.443 -3.178
ILMIN_11333 N _074307.1 FRMPD1 FEE2415 6.933 6.604 2.459 4.555 -3.262
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Table 2: The GAB2-Selected vs GAB2-Unselected Signature in MCF10A Cells

GAB2 | GAB2 | GAB2 | GAB2 | GAB2 SEL/{

Numina ID | Accession Symbol Gi UNSA | UNSB | SELA | SELB | GAB2 UNS

Accession| Log(2) | Log{2) | Leg(2) | Log(2) Log(2})

Signal | Signal | Signal | Signal Ratio
ILMM_13685 | MM_0D02638.2 PI3 31657130 5545 5.843 11.031 11.487 5 565
ILMN_856 MM_172080.1 CAMK 2B 26051208 3.954 3.868 8.505 8.305 5.405
ILMiMN_22039 | MM_000934.1 SERFINFZ | 11386142 4113 4.587 5.634 g.707 4316
[Lh K_8057 MM_00B4T2 1 THMIP 5454161 8.574 8.273 13.510 13.457 4.060
ILM h_5259 MM_0324332 2 ABLIM2 40316949 3,644 4573 7.965 B.196 2973
ILMM_138170 | MM_001001873.2 | LOC283174 | 51036610 3.248 6.545 8225 8.266 3844
ILM h_B9653 MM_138277 1 KLKT 21327704 7.232 B.409 10.471 10,67 4 1752
ILMM_12238 | MM_208963.1 RARRES1 | 4B265042 5.274 5.912 8.953 9.110 3.433
ILM B_B120 MM_020037 1 ABCC3 9955371 7.184 7.604 10.860 10.764 3418
ILMM_23106 | NM_032501.2 ACE S 28416952 5182 5.469 8.861 8.612 3.411
ILMM_28364 | MM_199161.1 541 40316908 8.207 7.883 11.480 11.369 2.390
ILMM_19268 | MM_001185.2 AZGP1 38372939 5.810 B.022 8.044 9.430 232
ILMM_138805 | MNM_0016822 | ATPEVIBY | 19913425 7.537 7.448 10.700 10.620 3163
ILMM_16107 | NM_0010854 | SERPINAZ | 73358562 11.730 11.833 14.832 14,856 2113
ILMMN_24486 | MNM_DOFIDS3 | RAPGEF3 | 45268150 RE] 6.561 8.971 8712 2.996
ILMM_13615 | MM_004433.3 ELF3 40255034 B.164 5.855 8.898 9.044 2.957
ILMM_12676 | MM_004454.1 ETVS 4758315 5.202 5.603 8.589 8113 2.049
LM B_2104 MM_201553.1 FGL1 42544201 3.018 4.926 B.800 £.938 2.897
ILMMN_19380 | NM_0D00R36.2 5002 BTTE2304 6142 6.443 7.915 8.389 2 866
ILM h_2486 MM_001570.3 IRAKZ 58530885 5117 5615 8111 8.289 2.839
LM h_3887 MM_001165.3 BIRC3 33046283 7.422 7.272 10.042 10.274 2.811
ILMM_10365 | MM_002888.2 | RARRES1 | 46255040 5.206 5318 7.878 B.268 2765
ILMM_21166 | MM_005746.1 FBEF1 5031976 7.586 7.272 10.049 10.208 2.694
ILMM_29078 | MM_002088.1 CHoL2 4504154 3.609 4,472 B.244 7ATE 2.6RY
ILMN_138775 |  ®M_836314.1 CAMK 2B 89025915 4766 5.100 7.580 7.565 2645
[LM K_8110 MM_00D0BET 2 ADH1A 11496536 £.285 £.03 8502 8.847 2 561
ILMM_17166 | MM_D01511.1 CHEoL 4504152 7.283 7.284 8.685 8.970 2539
ILhiN_29321 MM_001734 2 C15 41393600 5.685 4.916 7.763 7.014 2528
ILMM_22286 | MM_0D05350.1 MT1G 10835229 B.615 5.083 B.729 8.959 2,405
ILMM_21545 | MM_015864.2 CHorf32 14277629 5.306 5.562 7.830 8.065 2.469
LM h_E830 MM_021034 1 IFITM3 11995467 11.655 11.562 14.039 14.112 2467
ILMiM_14995 | MM_004460.2 FAP 16933539 5.914 B.514 8.539 8.789 2.450
ILMM_12248 | NM_D01710.4 CFB £7782357 8.138 B.504 10572 10.820 2.425
ILMMN_32659 | xh_940662.1 IGEFAE 89035217 4.760 5.146 7.433 7.266 2.391
ILMM_23395 | MM_0DO0170.1 GLDC 4504012 7.184 7.106 8.649 9.407 2.383
ILMM_19577 | NM_178868.3 CMTME 32130535 5.009 5.845 7.741 7.870 2.379
ILhR_123833 Hs 571652 1] 13879761 4.104 4.711 B.471 7.080 2.368
ILMM_16372 | MM_0DG291.2 THFAIP2 26051239 4,873 4912 7.307 7.180 2.351
ILMMN_43584 | xh_498950.2 | LOC4H 018 | 88374518 8170 8.081 11.350 11.644 2322
ILMN_1 35987 Hs 583806 1] 21177747 B.749 8.605 10.857 11.113 2.308
ILMM_15973 | NM_012118.2 CBLC 20149595 4.93 4.766 7.180 7.120 2.302
ILMM_10592 | MM_0D00149.1 FUT3 4503808 5739 £.309 B.447 8.189 2.294
ILMMN_14229 | MM_005630.1 SLCOZA 5032094 B.431 B.038 8.420 8.63 2.291
I K_8112 MM_003378.2 VG 17136077 4.912 4162 B.672 £.983 2.291
ILMM_19619 | MM_018530. GEDML 2924175 4.413 4.912 7.047 B.746 2.234
ILM h_4882 MM _003245 .2 THBS1 40317625 £.830 B.807 8.139 8.980 2.2
ILMM_15792 | MM_D314151 MLZE 13899220 4.009 4.070 B.221 B.287 2214
LM h_2247 MM_000584 2 IL8 28610153 3.548 4.079 B.100 5.928 2.201
ILMM_2HE7 | NM_002658.2 PLAL 53729348 7.204 7.239 9.471 9.368 2193
ILM K_1025 MM_001080.3 | ALDHSA1 25777718 5.315 5.236 7.541 7.401 2105
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Table 2, continued

ILMM_12902 MW _032793.2 MFSDZ 42713695 5.8481 7.3 9,227 9,329 218
ILMM_25823 | WW_001 0056191 TR 54607026 10.336 10242 12512 12,337 2166
ILM_11856 MW _207336.1 FMFAET 46409309 74T 7827 9.788 9486 21645
ILMM_ 19834 MW _001733.4 1R GE34TETS 5.042 5.081 7.889 8428 2146
ILMM_16362 | MW _0010054741 MFEBIZ 53832023 6.146 6.644 8.328 8.730 2129
ILM 4328 M _018948.2 ERRFI1 21314673 10.016 9711 11.922 12.063 21249
ILM 17980 MW _138712.2 PPARG G2BE5E452 5414 5.687 7.540 TE1a 2127
ILMM_22529 MW _006169.2 FHMT 52953139 10.465 100377 12.663 12,386 2103
ILMM_26714 MW _006509.2 RELB 35493877 5.6849 5,374 7.509 7691 2066
ILMM_11116 MW _016424.3 CROF 524267 7484 7.368 9.274 9.708 2.065
ILMM_10642 MW _000991.3 RPLZE 34486095 8.763 5.972 10.948 10,9145 2064
ILMM_ 1666 MW _018478.2 C200f35 SEETRIA 9103 5.013 11.023 11.222 2.064
ILMH_28619 M _000336.1 SCHM1B 4506516 §.4490 5.446 8.334 8T 2.059
ILMM_28190 M _005449.3 FAIM 3 341475817 5.482 5711 7.548 T4 2039
ILMM_35014 543094 1 LoC162073 | 8904070 4.04% 8.907 10.869 11.143 2034
ILMM_235884 MW _001338.3 CHADR 458277493 .38 5.205 10272 10,307 2.028
ILMM_22874 MW _182565.2 FAM100B 34222378 7864 5.094 10108 9898 2024
ILMM_25208 MW _005534.2 IFMGRZ 47419933 9.877 4,556 11.743 1.3 2.0
ILMM_25184 MW _002982 .3 [ 56113165 5.263 £.192 7.480 T 965 1.995
ILM_23474 MW _1 446261 TMEWM125 21389442 5.471 5.543 B.635 8.748 1.989
ILMM_24488 M _024320.2 ATADY 34147376 7724 8.161 9.848 9884 1.4873
ILM I 1378 MM _152594 1 SFRED1 22749220 7295 7.370 4.390 9.211 1.968
ILMM_12497 MW _002970.1 SAT 4506738 10.064 5828 11.834 12.081 1.962
ILW 1000 MW _000610.3 cDa4 48255934 5.031 5.296 5.857 7392 1.961
ILMM_177849 MW _000418.2 IL4R SETEE409 9.476 5.440 11.591 11.230 1.953
ILM 2205 MW _020631.2 20013 41327713 93149 9.260 11.260 11.218 1.9449

ILMIM_¥75 MW _207311.1 CCDCE4 46409267 95949 9.663 11.584 11.571 1.946
LM M_BO29 MW _203379.1 ACELE 427947487 7.342 7425 9,215 9,439 1.944
LMW 13407 MW _004843.2 ILITRA 18379338 §.140 5.227 7841 8354 1.939
1L 13488 MM _003357.3 SCGR1AT 39725695 5.408 4.845 5862 T.430 1.919
ILMM_22135 MM _003900.3 SASTMA 46251280 9180 9.234 11.308 10.938 1.917
ILMM_20440 MW _1358314.1 AMGPTLA 21536397 6.166 6.508 8.262 81498 1.893
ILMM_12288 MW _020879.1 K1AAT 805 557 41 6RE 5482 5.055 7407 Ta15 1.892
ILM_12372 MW _014428.1 TJP3 10092690 5.891 G574 8.661 8.883 1.889
ILM T332 MM _002291 1 LA B1 4504850 9341 9374 11117 11.365 1.884
ILM 13001 MW _080591 .1 PTGE1 18104968 4,536 4739 6. 461 5.552 1.869
ILMIM_EBTE MW _003632.1 CHTHAPT 4505452 5661 5.802 T.ET3 Ta27 1.8649
ILMM_18673 MW _002346.1 LY BE 4505048 10.200 10252 12.074 12.103 1.862
ILMM_28594 MW _000900.2 MGP 49574513 5744 51748 6.954 TETY 1.855
ILM_14234 M _01E947 .1 Farf 48 8393383 7.583 7.E55 9.595 9.339 1.847
ILMM_24075 M _000428.2 LTRFPZ 46389563 48549 5225 5.803 6953 1.836
ILMM_22221 MM _152286.2 CYarf1 11 38924588 5601 6.501 8.470 8.296 1.832
ILM 4207 MW _012328.2 WD 52630444 £.5849 5.504 8.37 8672 1.823
ILMM_ 25134 MW _021809.4 TGIFZ 39777595 5.327 5.527 8.361 8127 1.817
ILMM_16420 MW _021178.2 CCHBTIP 33919433 7.985 g.322 9,993 9918 1.802
ILMM_73547 Hs.1593264 a 1710274 44549 5154 6.609 T.093 1.794
ILM_21913 M _017420.2 54 £1837500 §.358 5.781 8.361 8.3645 1.793
ILMM_ 36840 930914 .1 LOCE53108 | 88058118 5.591 5.684 7262 7588 1.788
ILMM_11739 MW _002198.1 IRF1 4804720 9662 4,475 11.300 11.400 1.782
ILMM_1 37046 MM _000985.2 RPLIT 14591806 9443 5.381 11.012 11.363 1774
ILM_ 14011 MW _00466G .1 W 4759311 5.392 5.385 78960 8.363 1773
ILMM_ 198983 MW _001252.2 THFSFT 24119161 5.057 5.037 9832 9.803 1.770
ILM 2142 MW _002727.2 FRG1 455835370 5.536 58912 7432 T.834 1.7549
ILMM_267 04 MW _00E307.2 SRPX 21314639 7438 7.288 8.970 9.271 1.747
ILW 4070 M _002354 .1 TACSTDM 4505058 5.618 8.724 10187 10.670 1.747
ILMM_15358 MW _001839.2 CHM3 AT0R0096 5.4844 5.636 10.383 10.308 1.748
ILM_14847 M _032421 1 CYLMZ 14702161 8.211 5.200 9.994 9927 1.744
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Tahle 2, continued
ILMM_11198 MW _005853.2 MT 24 315432114 13861 13416 1521 15,263 1.744
LW M_2038 W _0064 35,1 IFITMZ 10835237 12922 12828 14.867 14 6345 1.741
ILMM_27583 W _ 19804531 ch3z 378845564 5.329 5.300 7018 7103 1.746
ILMM_21293 MW _005239.4 ETS2 6119171 8.371 8.263 10157 9967 1745
ILM M _ 26961 W _001892.2 FiR B031164 §.650 7.080 85482 8.658 1.740
ILM M_9524 MW _181782.2 MCOAT 42476174 9.509 4,252 10,975 11.261 1737
ILMM_14782 W _013363.2 PCOLCED 16904386 5.440 4678 6,691 5594 1.728
ILMM_2636G MW _030938.2 THWEM 449 20070348 71498 7.029 8,738 84912 1.712
ILMM_ 28725 MW _003714.2 STC2 61676085 7.2 7.630 9195 9.0 1.707
ILMM_17046 MW _0807497.2 DIDO 71044476 §.9A3 7.008 5682 8.665 1.687
ILMM_16130 W _00B397.2 TACC? 45827751 11101 10,880 12627 12.697 1.671
ILM M_17597 MW _005546.2 MT1A T1ard4112 13.304 13101 14.904 14 836 1.668
ILMM_13004 MW _016535.3 ZMFEE1 A0552985 101349 10,070 11.820 11.723 1.667
ILMM_28415 MW _018234.2 STEAP3 A8853424 9125 9277 11.044 10.630 1.661
LW H_2929 MW _001558.2 EEF1AZ 25453470 5146 5109 f.828 6744 1.658
ILMM_17334 MW _006237.3 TFFI 40254845 4324 4425 10988 11.077 1.658
ILMM_2113 W _053000.1 TIGA1 16506300 11.207 11.193 1271 12,933 1.652
ILMM_108653 Hs.547824 ] 13572203 §.981 5.484 84487 82.303 1.648
ILMM_10862 | KWM_0010173146.1 INPFAD E40851 66 8.602 5.648 10,31 10.1945 1.628
1L H_3804 MW _ 1481771 FHEXO32 22547143 5.644 5.478 10171 10.204 1.627
ILMM_29619 MW _022154.48 5398 A8710105 8170 8.316 9633 10.0945 1.624
ILMM_1284 MW _000830.2 PLAT 14702165 6.732 5.997 2603 8.367 1.624
LW H_2840 I _003536.1 BRI 4502368 5822 5.749 10.343 10.470 1.621
ILMM_23858 MW _ 20152451 GPRAE 416841597 7644 7718 9332 9270 1.618
ILMM_12517 MWW _022746.2 MOSx 33285009 5.8495 £.238 7742 7oy 1.607
ILMM_24466 MW _003641.2 IFITMA 40254448 §.387 5144 7.8495 716 1.580
ILMM_137635 MW _133646.1 ALK 18526766 9 555 9 659 11.013 11.376 1.588
ILMM_30361 MW _0035896.2 ST3GALS 28373079 4.700 5311 G631 B.503 1.586
ILMM_23476 MW _005530.2 S100F 48827737 B.725 5.574 10.232 10.216 1.575
ILMM_11202 MW _000481.2 AMT 44662837 §.966 §.825 8480 8461 1.575
ILMM_16082 MW _002012.1 FHIT 4503718 §.041 §.215 7671 7730 1.567
ILMM_17682 MW _000201 1 ICARA 4557877 5194 5.426 6784 B.966 1.565
ILMM_26643 W _080439.2 SDCBP2 38044113 §.265 6.317 78497 7788 1.562
ILMM_25878 MW _022817 1 PERZ 12707561 7787 7788 9164 9513 1.581
ILMM_22083 MW _016323.1 HERCA TT0A930 §.289 6.736 2075 8.043 1.546
ILMM_148059 W _01 3269.2 CLECID 2426785 10 826 10913 12253 12.863 1.538
ILMM_235449 MW _ 1893271 SPRY1 40782000 5413 5621 891 7.208 1.534
ILMM_138827 MW _145810.1 CDCAT 202713 7118 7481 8885 8778 1.533
ILMM_17170 MW _147161.2 ACOTN 2RTTTT0Y 5.295 5.384 9984 4735 1.520
ILWM_T8206 Hs. 145444 0 10432758 5.858 £.140 754 7493 1518
ILWM_10085 B _0023450.1 LY 4505054 5.297 8.312 9,733 9.594 1.508
ILMM_17374 B _005178.2 BCL3 20336471 §.208 5.986 TN 749 1.504
ILhM_138382 B _000897 .3 RPL3T F0218902 8574 B.E15 10,010 10.185 1.504
ILMB_22627 | WM_0010316281 | LOCSTIE TE49G6484 5.304 5.392 G695 F.988 1.494
ILMM_32037 ¥ _H39583 .1 LOCES0495 | 890563495 §.329 §.580 7.699 8154 1.472
ILMM_GT04 | WM_001006623.1 WDR I3 A5T43158 5615 5771 7.025 T.304 1.471
ILMM_28050 MW _152705.1 W GCa8E0 22749406 8.516 8.5189 9,955 10.016 1.468
ILMM_23535 W _001196.2 BID 37574724 7 568 7875 8954 9124 1.467
ILMM_21487 MW _003012.3 SFRP1 A6117837 11.044 11.020 124824 12.469 1.464
ILMM_23042 MW _0015450.2 IFROM 5953128 7.3789 7445 88435 8841 1.461
LM M_AR57 W _00GY A2 LAPTMA A803055 713 7.249 B616 8678 1.487
ILMM_14880 MW _005384.2 MFIL3 A2630428 5.886 5.659 10.066 10.339 1.430
ILMM_7434 MW _033306.2 CASP4 T3622124 9148 9117 10.464 10.471 1.430
ILMM_18002 MW _000110.2 DF YD 4557874 §.961 §.8920 2188 8543 1.430
LM 37027 Wil 933651 LOCES4103 | 89028579 9.455 §.345 10.726 10.944 1.430
ILM _AT73 M _00477E.2 B4GALTS 13929470 T.r0z 78189 91m 9273 1.427
ILMB_17950 bl _024032.2 17ors3 HME431TE 7.394 7.3497 8839 8798 1.424
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Table 2, continued

ILMM_30324 M _014062.1 MNOBTP TEE1S3 7573 7.569 8.930 9.0a80 1.418
ILMN_2827 MM _181077.2 GOLGABA GE363690 G6.350 6.453 7604 8032 1.417
ILMM_383584 i _9436959.1 CHorfl 60 58859261 11.758 11.644 12.859 13.274 1.415

ILMMN_414 MM _0010070746.1 KLHLS 65770879 7.973 7633 3.108 9324 1.413
ILMMN_32329 WM _9375238.1 C10073 59031946 5.206 5.389 6.746 6652 1.402
ILMM_14285 P _174912.2 FLJ31204 30410024 6894 £.981 B.375 8.300 1.400
ILMM_18682 M _0256078.1 IC3H1ZA 13376631 7.039 6.760 8230 §.362 1.306
ILMM_16445 M _002928.2 RGS16 34452689 7.065 7112 8.373 89.586 1.382
ILMM_11237 M _021944.1 140193 11345485 9.046 3.021 10.461 10.368 1.381
ILMM_14562 MM _020744.2 MTAZ 50878291 8.186 8.154 9.611 9.471 1.371
ILMH_202581 P _021212.1 ZF 10864024 7147 7262 8444 0EGET 1.366
ILMM_28736 MW _172027.1 ABTE1 25777623 7762 7740 3187 9.025 1.365
ILMM_3780 P _013312.1 HOOK2 7019410 71 7.531 B.832 8538 1.354
ILMR_17241 P _023009.4 MARCKELT 32401423 5.739 5.7897 7.055 7181 1.350
ILMM_18617 M _031426.2 CBorf5a 604289249 9.185 9.207 10.673 10.417 1.348
ILMM_30002 MW _012427.3 KLKS 22208993 6.685 5.800 8.063 RAN 1.345
ILMM_1429 | NM_001032281.1 TFPI 73760408 8.019 7.995 9.248 9.449 1.341
ILMM_10210 P _030RER.2 SERPINBT 20149554 8.a17 5.801 10174 10. 226 1.341
ILMM_30110 M _002342.1 LTBR 4605038 9.263 9.277 10.662 10.660 1.34
ILMM_16803 M _172174.1 IL15 26787983 6267 6.556 7.855 7 E48 1.340
ILhN_3011 P _000386.2 BLWH 33591068 8467 B.605 9.887 9864 1.340
ILMMN_B563 MM _005195.2 CEBFD 28872797 10.666 10,707 11.8749 12.067 1.3
ILMM_15496 | MM_001024668.1 LETMD1 57089166 8.272 8.120 9.498 9518 1.312
ILM N_EB35 P _198128.1 LAMAZ 38045909 9.868 5.903 11.261 11.118 1.304
ILMM_16629 Mm_005952.2 MT 1% 31543213 13.728 13,608 14.976 14.946 1.294
ILMMN_S772 | NW_001010853.1 ACYILE 58082084 7136 7168 B8.380 8.438 1.284
ILMM_74159 Hs. 91389 0 60652342 7.8z 7725 3.119 9.019 1.20
ILMIM_22701 MM _138288.2 C14arf147 46358345 9.450 9.287 10.713 10.578 1.277
ILMR_17825 P _031477.3 YPEL3 40255198 7262 7.235 8435 gk 1.268
ILMM_25787 M _024310.2 PLEKHF1 31543411 5,469 5.347 f.764 6573 1.260
LM N_5603 MW _021242.3 MIDTIP 39725681 7.904 7.873 9.168 9124 1.2587
ILM M _15649 M _1563221.2 CENKIE 40549400 8261 8.477 9.636 9609 1.254
ILMM_26829 P _004036.2 ADCY3 10847058 4.782 5.764 11.007 10,8491 1.2
ILMM_17550 M _006B963.3 ZNF 322 25775473 6.754 6.807 5.024 7897 1.215
ILMM_18913 MM _005803.2 FLOT1 B552331 7.912 7.890 9.155 9.071 1.212
ILMN_B272 P _017823.3 DLUISP 23 S6786143 11.807 11.774 12.851 12.855 1.163
ILMM_15637 | NM_001017871.1 | LOCA2270 £3003909 .340 £.368 7475 74638 1.167
ILMMN_4354 M _024336.1 IR¥3 39930458 13.416 13.374 12.282 12.158 -1.175
ILMM_28967 P _001540.2 H5FB1 49896892 15.104 14.844 13.665 13.742 -1.271
ILMM_28086 | Mh_001005741.1 GBA S4R07044 8.073 7.958 £.713 B.728 -1.295
ILMMN_137303 M _0063885.2 CALMA1 31377704 10.275 10,094 8.920 §.848 -1.300
ILMMN_1475 M _018291.2 FLIMD936 21361729 5.8508 8.768 7323 TE10 -1.346
ILMM_22825 M _201650.1 LRRC23 42542395 8.422 5.428 7.049 7106 -1.348
ILMM_26237 P _00&082.2 K-ALPHA-1 57013275 14.730 14643 13.205 13.350 -1.358
ILMM_19382 M _002398.2 MEIS1 45006902 2.083 2.103 6.654 6.802 -1.370
ILMM_16042 MM _138463.2 TLCD1 34147548 B.476 B.624 7.270 7.148 -1.391
ILh N_T0B1 P _01 33761 SERTAD1 7019524 9.561 3.686 8196 8.2349 -1.406
ILMM_20854 M _014187.1 HEPC1TH THAE1829 9.525 5.526 8138 8067 -1.423
ILMM_36679 WM _92623.1 LOCE42829 | 89037242 7.820 7.952 6.370 6.553 -1.425
ILMM_18658 b _001456.1 FLINA, 4503744 8.422 8.650 7.083 7.082 -1.453
ILM N_T731 M _001013672.2 | LOC400566 | B2177143 7.189 7.364 5.802 5838 -1.456
ILMM_21872 MM _001956.2 EDMNZ 31542684 7743 7.933 6.213 6542 -1.460
ILMN_2269 MM _004924 .3 ACTMY 34452697 10.974 10,871 9.572 9429 -1.472
ILh_18040 P _000154.1 GALK1 4503894 10.374 10,277 5.828 0876 -1.473
ILh N_2565 Mi_001101.2 ACTH 5016088 12.978 12.768 11.369 11.418 -1.480

ILM_591 MM _001033030.1 FAIM 74271910 9644 9.745 7.945 3421 -1.612
ILMM_10133 M _020348.2 ANKRDZ 39812132 7621 7681 6.184 6.044 -1.537
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ILMM_26165 MM _024684.2 FTDO1S 34328078 9.608 9.607 8.039 8.086 -1.545
ILM 8830 [ MM_001002857 .1 AMKAZ 50845385 10.850 10,697 9243 5183 -1.5558
ILMM_10561 MM _144653.3 BTBD 4A 42716306 7652 8.036 6291 G.280 -1.5549
ILMM_15343 MM _153034 2 ZMF458 40255102 8533 8721 B 988 7102 -1.6882
ILMM_1755 MM _0051745.2 ATPAGT S0BSH06T 8500 8.683 7109 F.909 -1.6882
LM M_BE3T MM _007150.1 ZMF1E5 BO055T1 10169 10,032 8 606 g.412 -1.582
ILMM_39336 WM _927609.1 LOC221710 | 88992498 8.2583 8.077 B.571 6.867 -1.996
ILMM_111840 Hs.554203 I ATH47462 8415 8.645 B.631 7.233 -1.588
ILM G827 M _001885.1 CRYAB 4503056 8372 8.412 6820 G.758 -1.603
ILMPM_26449 MM _152319.2 120154 34303924 6,296 6.064 4,322 4,782 -1.623
ILMPM_16111 MM _023938.4 Clorf116 6550121 10,105 10.143 84803 8.460 -1.642
ILMPM_BE23 MM _005345.4 HEPA1A 2BTATI73 11.687 11.878 9, 956 10.314 -1.647
ILMM_37020 WM _938141 .1 LOCE47954 | B8985822 8382 8.603 B 609 7013 -1.6B6
ILM M_HE90 M _ 1982771 SLC3TAZ 38093648 8272 8.334 B 555 f.641 -1.7048
ILMMN_19752 MM _153714.1 C10orGT 24308459 5977 5426 3836 4372 -1.748
ILMM_27745 MM _005853.4 IR¥S ATTTBY32 9486 49,535 7892 7929 -1.7581
ILMM_25636 M _152666.1 FLDS 227483582 9141 9.006 T.234 7.278 -1.823
ILMPM_24250 MM _032319.1 C2orf7 14150089 9.754 9.6581 7.6 8.001 -1.912
ILMM_26204 MM _001159.3 ACH 71773479 8294 8.050 6.020 F.304 -2.010
ILMMN_17578 MM _003944 2 SELEMNBP1 16306549 9.887 9.865 7.854 7862 -2.018
ILM 9547 MM _000702.2 ATP1AZ 48TE2EE3 7236 7.013 5,083 50749 -2.0549
ILMMN_12568 M _013281.2 FLRT3 38202220 11.762 11.485 9412 9611 S22
ILMM_d42462 HM_432354.1 LOCE44TED | 58984918 0.964 8.4955 T.022 6556 -2.170
ILMM_18735 MM _153046.1 TORDY 42734387 8,453 8.369 6.018 6.350 -2.227
ILMM_ 28038 M _ 052862 2 RCS D1 31377636 B.545 G474 4 263 4 256 -2.250
ILMM_B&TS MM _152780.2 FLI14503 31343502 8132 8.280 B.092 5736 -2.287
ILMM_137325 MM _0318445.1 MAP2 14195617 8.651 8.540 6. 269 6,302 -2.310
ILMM_B825 MM _002167 2 D3 32171181 12.029 12.000 4 546 4 GEE -2.3849
LM M_1890 MM _00o0421.2 KRT10 40354191 12.888 12,509 10177 10,301 -2.460
ILMM_17286 M _002304.1 LFMG 8696421 8275 8.538 6,198 5,600 -2.508
ILMPM_34738 Wh_945010.1 LOCES1 913 | 89057548 10.900 10.601 8143 8.277 -2.541
ILMPM_28451 MM _002166.4 D2 33946335 9,292 5,304 6. 0594 6.564 -2.969
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Table 3: The GAB2UNS vs GFPUNS Signature in MCF10A Cells
GFP GFP GAB2 | GAB2 |GAB2 UNS
MuminalD | Accession Symbol Gi UNSA | UNSB | UNSA | UNSB | GFP UNS
Accession| Log(2) | Log(2) | Log{(2) | Leg(2) Log(2)
Signal | Signal | Signal | Signal Ratio
ILMM_4712 MM _D00624,3 SERPIMAS 34147643 6,242 5,003 3.707 3,622 2.647
ILMM_T403 MM _001425.1 EMP3 4503562 8.002 7.7M 10,614 10.580 2710
ILMM_26085 MM _003467.2 CHCRY SR7A0A28 5.036 4,848 7.576 7441 2567
ILMM_26451 | NM_D01008540.1 CHCR4 SR7A0026 5570 5.472 8.053 7.857 24129
ILMM_3547 WM _000702.2 ATPI1AZ 48762683 5138 4 1 7.236 7.013 2276
ILMR_138267 | MNM_000311.1 ITGEZ 4557885 5348 5.579 7.455 7.758 2193
ILMM_34738 | ®XM_G450101 LOCRS1G13 | BA05754% 8577 &.508 10.800 10.601 163
ILMIM_11651 MM 2016483 CERKL 65301113 5.022 5,306 7.201 7.229 2.006
ILMM_B0562 He 400258 0 21749338 5,961 6,404 8.172 8.163 1.985
ILMM_10408 MM _020351.2 coLaa 32805367 fi. 564 fi.GE2 8.580 8.591 1.963
ILMM_21136 MM _014411.2 NAGE 77404393 £.580 £i.509 8.361 8.630 1.951
ILMK_138577 | NM_031311.2 CPYL 22027517 7.307 7870 9,341 9.404 1.934
ILMN_17578 WM_003844.2 | SELEMAP1 1R30A549 8163 7772 .887 3.865 1.808
ILMM_20249 | MM_0D10069331| TCEAL3 56749430 7.912 7977 3,802 3,801 1.8567
ILMR_126586 He.5744058 0 10427775 5,789 5,532 7.422 7.674 1.837
ILMIM_22032 MM _007168.2 AECAB 41327761 5672 5052 7.623 7.6409 1.824
ILMI_7 4534 Hs.101003 1 27838204 £.728 fi. 464 8.377 8.429 1.807
ILMM_5657 WM _N0BTEZ. 1 LAPTMS 5803055 5306 5.413 713 7.249 1.786
ILMN_B82165 Hs. 210390 1 10435476 7.049 £.759 8.614 8.727 1.767
ILM 4734 WM _153750.1 C31arfa 24371248 fi.358 fi.359 8.042 &.208 1,767
ILMIM_27239 WM _002578.2 PAK3 4RZ49379 £.940 6.721 8.581 8.595 1767
ILMM_42462 | XM _932354.1 LOCE44760 | Ba024018 7.238 7167 8.064 B8.955 1.757
ILMM_21872 MM _001 9562 EDMZ 31542584 £.142 £.025 7.743 7.933 1.7585
ILMM_5488 MM _152627.3 SLC1RATS 42415405 5.633 £.209 7662 7.542 1731
ILMN_17796 WN_002274.2 KRT13 24734693 £.029 5093 7.670 7.753 1.700
ILMN_18777 WM _182796.1 MAT2B 33519454 7.719 7.720 9.500 9,265 1.663
ILMK_116404 Hs 563578 1] 1364286 5213 5160 fi.580 7.084 1.631
ILMIM_16225 MM _003155.2 5T £1676083 5,600 5.104 £.802 7.080 1.589
ILMIM_25636 MM _002386.2 MCIR 27477128 fi.500 £ 416 8.165 8.002 1.581
ILMIM_288094 MM _002875.2 CLEC11A 37595568 5.609 5.805 7.219 7.322 1.564
ILMM_1896 | NM_D0D10069371| TCEAL4 55740458 11.234 11.339 12.873 12.782 1.541
ILMK_124625 He873444 1 10437827 £.755 7.039 8.456 8.386 1.524
ILWN_Z8a54 WM _153233.1 FLJ3E445 23367508 5129 5138 £.713 £i.5709 1.513
ILMM_3RA89 | XM _H36226.1 LOCRS3879 | 84057114 7.107 7473 8.698 8.907 1.6132
ILMM_18083 MM _001252.2 TMFSF T 24119161 B.751 6,414 8.057 8.037 1.464
ILMM_18735 MM _153046.1 TORDY 42734387 fi.B64 7.030 8.453 8. 360 1.464
ILMM_22373 | NM_0010335231| GUSBLI 75905496 £.450 £.704 8.264 7.805 1,457
ILMIM_7 5361 Hs 162734 1 227RTE9 f.681 £.012 8.241 8.251 1.4489
ILMR_575 Wh_018945 3 FDE7B 57242784 5527 5695 fi. 965 7.154 1.448
ILMR_111188 Hs 553398 1] 7023310 5508 5576 7.104 fi.930 1.440
ILMK_114516 Hs AR0296 1] TIATETOT 5.800 fi.029 7.402 7387 1.430
ILMM_27330 MM 0156422 ZBTE20 52694664 §.343 6,318 7.779 7.705 1.411
ILMM_33220 | XM _842936.1 LOCR483094 | BA0RE7ZE 7.205 ALY 8.601 8. 560 1.408
ILMR_138785 | MNM_078626.1 COKNIZC 17981692 7113 7.094 8.341 8.638 1.386
ILMM_1759 WM _005175.2 ATPAG 50659067 7.358 7180 8.500 8.683 1.3732
ILMM_3755 WM _003087.1 SMNCG 4507112 f.751 fi. 858 ERET! 8.237 1.361
ILMK_124068 Hs 671887 1] 10437525 fi. 706 fi.514 7.954 8. 061 1.363
ILMIM_307 41 He.427242 0 27831153 6,423 6,550 7.840 7.922 1.245
ILMIM_17250 MM _004172.3 SLC1AZ 34222301 6,568 6,564 7.346 7.875 1.245
ILMM_28452 MM _014343.1 CLDMIS TRSRIE0 7.016 7062 8.305 8.335 1.326
ILMI_108776 Hs.545615 1 2901934 5815 5,840 £.983 7.317 1.322
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Tahle 3, continued

ILMM_1145910 Hs 561453 a 2TEB0E08 5970 5.838 7.1a0 7.295 1.318
ILMM_22825 kb _201640.1 LRRC23 42542395 7167 7.0a2 8.422 8428 1.316
ILht_1 0248 kbl _003195 4 TCEAZ 385045154 7.343 T.228 8. 656 .84 1.313
ILMIM_1 6651 MW _001876.2 EMOZ 16554590 B B35 6.610 7.895 8.025 1.307
ILMM_377E5 ¥M _379668.3 LOC28E208 89029559 B.BO7 6.598 7.ard 7.946 1.307
ILWM_B0530 Hs 1764598 a 514745818 2170 8.015 Q.72 9 336 1.211
ILWM_23180 M _006332.3 IF130 29826337 9,149 9.134 10.308 10.366 1.194
ILWM_12021 M _001407 .1 CELSR3 13325065 7182 F.any 8,433 8334 1.164
LA _4354 kbl _024336.1 IRX3 39530458 12.254 12227 13416 13.374 1.154
ILKIM_11901 M 0123022 LPHM2 A7 166356 9,209 9,252 g.127 7.995 -1.164
ILKM_19508 MM _014878.3 KIAADDZ0 33620772 9 037 10.048 a.847 8,795 -1.171
LA _5224 kb _031412.2 GABARAPLY AGETB368 11.212 11.262 10.044 99349 -1.244
ILh _4452 M _003598.1 TEADZ 20070102 9.471 9.445 g.247 2215 -1.277
ILMM_23486 MM _173354.2 SMF 1L 48762713 9 364 9689 8,224 824 -1.292
1L M_7 334 kbl _152574.1 CHorfa2 227491890 8313 8.663 7134 T7.240 -1.24949
ILhd W_5444 kbl _006285 2 TESK1 RAE32508 8413 28.876 7.248 7.205 -1.318
ILh M_4328 MW _018548 2 ERRFI1 2314673 11.118 11.288 10016 9711 -1.340
LMk _1 4281 kb _016359 2 MUSAP1 49710089 10.471 105891 9140 9232 -1.340
ILht_1 4524 kbl _0325959 4 FAS3A 46256015 10.557 10,633 9 364 9132 -1.347
ILWM_14636 M _207006.1 FAMS3IA 46255016 2.8 8.809 7,362 7.87T1 -1.354
L M_B798 kb _018474.2 20019 32189414 7.8749 7.4 6.349 6401 -1.372
1L M_B776 kM _016282 2 AK3 19523436 11.967 11.938 10.6545 10.494 -1.378
ILWM_13696 | MW_001011709.1 PMLIFRFZ 58743370 9. 663 9.535 8,194 2146 -1.374
LR _ 29031 MM _025182.2 KIAAT53S 33636716 8.095 8.a08 TATT 7.584 -1.383
ILhd W_2337 Il _ 0045838 2 HOMER 2 46249348 8673 2.453 7075 7.184 -1.383
ILWMN_26473 M _018404.1 CENTAZ 9923762 T.8977 7.388 6,037 6,104 -1.387
1L H_3344 kb _152362.1 THFAIPELT 22748780 2,151 8.260 6.823 6. 796 -1.396
ILhd_23940 kIl _00358759.3 GPRCSA 63252817 7.924 8.0a5 6. 456 6.805 -1. 406
ILKM_28045 M _003064,2 SLPI 15834622 12.860 12.883 11.456 11.440 -1.423
ILMM_1 370849 M _018304.1 PRR11 892281 8.0a6 7.756 6.354 b 583 -1.437
ILWM_16867 kM _006328 2 FBM14 40593004 10.543 10,643 9.2 9078 -1.434
ILMM_E288 M _0001 36,2 HSD11B2 3542540 7.524 7.937 6,350 6624 -1.444
ILWM_16427 MW _001237.2 COMNAZ 16950653 9 438 9607 a.0a7 8140 -1.444
LMW _29273 kb _023016.2 Clorfi6 4607076 10.224 10547 8,933 8867 -1.448
ILhd W_B350 kbl _021034.1 IFITh 3 11894467 13.046 13104 11.6548 11.862 -1 466
1L M_1770 M _006342.1 TACCE 2454101 8,708 8.598 Ty 7. 346 -1.472
ILhM_26449 M _152319.2 12054 34303524 7.485 7821 6,296 6. 064 -1.473
ILM_13118 kbl 0333472 KlAA1TEY 47371452 9822 9.955 8.893 8,338 -1.474
ILWM_1707 4 M _021220.2 ovoLz2 40807462 9,947 10108 2.451 2.651 -1.476
LW M_33860 WM _926530.1 LOCHE43161 89031545 7.408 7.183 5 870 5. 7E3 -1.4749
LW _1 0501 kb _005213.3 CETA F17435864 10.535 10.646 Q. 065 9,143 -1.482
ILMM_15718 | MW_0010017881 RAET1G 49169824 10.365 10637 8877 9 064 -1.528
LK M _19849 MM _001067.2 TOP 24 195913408 10.080 10.069 8334 8,704 -1.530
ILhd W_8225 kbl _0163433 CEMFF 85770833 8,532 2.43 T.042 7.358 =153
LW M_26240 MM _001257.3 COH13 B1676095 9,255 9.276 7.951 7.402 -1.5849
ILKWM_12902 MM _0327932 MFSD2 42713695 8.77a 8.603 6831 7.3 -1.5491
ILMM_15185 kbl _201631.1 TGMA 42518071 B 564 6.908 4.807 5. 476 -1.544
ILMM_25878 MM _022817.1 FERZ 12707561 9,367 9.404 7.787 7.788 -1.598
ILWM_19035 MM _007 267 4 TM CB 34722212 7.335 7.522 5932 A.700 -1.613
ILMM_2547 4 kb _178229.3 I GAP3 397535860 10.769 10837 9.035 9 294 -1.6349
ILht_25682 kb _017778.3 DEFDC1 41382332 7.403 T.872 A.853 B2 -1.6481
ILWM_25445 MW _174518 2 LOC201174 31341379 7.807 7.919 6.128 B.228 -1.654
LM M _23211 MM _002612.2 PDOK 4 33589822 10123 10171 8,458 a.418 -1.654
Lk t_1 0912 kbl _000361.2 THBD 40288282 7267 7.435 5674 5. 684 -1 668
ILMM_1 36986 | M_001024209.1 SPRRZE RE730572 B 504 6.729 4 954 4,931 -1.677
ILWM_11548 kI _000088 2 COoL1AT 14719826 7.438 7.403 5840 5891 -1.680
ILhd W_T 264 kb _016525.3 UBARA 2231284 10.401 10401 2.A95 8846 -1.680
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Tahle 3, continued

ILMM_20465 MM _003981.2 PRC1 40807441 11.103 11.093 9,228 9,595 -1.687
ILMM_23476 MM _005980.2 5100F 45827727 10.268 10.405 8.725 8.574 -1.687
ILWM_9096 MW _005168.3 RMD3 GERTEI94 10211 10.402 8.665 8.870 -1.689
ILMM_10853 MM _016006.3 ABHDS 33468972 9.680 9,892 8.2480 8.000 -1.691
ILMM_13755 MM _001307.3 CLDMNT 34222214 11.962 11.889 10.089 10.354 -1.6949
ILMK_13141 MM _005480.2 TROAP 33438581 8.528 8.408 6.714 6.818 -1.703
ILMM_22039 M _000934.1 SERFIMFZ 11386142 6.027 B.140 4113 4,597 -1.728
ILMN_9525 MM _181782.2 NCGOAT 42476174 11.024 11.207 9,409 §.252 -1.734
ILMM_17166 MM _001511.1 CHCU 4504152 8.896 9.170 7.293 7.284 -1.745
ILMM_26077 MW _020211.1 RGMA 24308188 7472 7 648 5.621 5877 -1.761
ILMM_26025 MM _024554.2 PGBEDS ETTITAT 7.445 7.4490 5.6249 5.779 -1.763
ILMM_25969 M _006845.2 KIF2C 13689832 g.811 8633 6.954 7.060 -1.764
ILMM_12592 M _206833.1 CTHM1 45582953 9.429 9,500 7.654 7.730 -1.773
ILMN_17961 M _001300.4 KLFB 56550115 12.280 12,315 10.387 10,619 -1.7849
ILMM_15305 MWM_006456.1 |[STEGALMWACZ| 5454081 §.237 9.115 7.333 7.428 -1.786
ILMM_16107 M _001085.4 SERFINAZ 73858562 13628 13.578 11.730 11.833 -1.822
ILMIN_2226 MM _032413.2 C1501f48 37694068 6.121 B.746 4.420 4.728 -1.860
ILMM_25892 MM _003485.3 GPRES 74316010 6.610 7.1495 4,561 5.514 -1.865
ILMM_16399 M _006086.2 TUBB3 50592995 10431 10.369 8.433 8.632 -1.868
ILMMN_25321 MM _001734.2 18 41383600 7.198 77T 5.695 4,916 -1.882
ILMMN_5176 MM _020428.2 SLC44A2 33776 10.051 10.083 8.0549 8.305 -1.885
ILMM_15028 Ml _000355.1 TG 1 4507474 11.618 11.694 9.833 §.700 -1.880
ILMM_16300 M _012485.1 HuM R 7108350 10134 10.223 8.148 8.432 -1.880
ILMBM_12381 | WM_001008430.1 KLFB 56550082 9.155 9764 7.155 7.470 -1.897
ILWM_112886 Hs. 567544 1 5438942 7.828 7.382 5.697 5.797 -1.907
ILMM_22415 MM _0207849.2 IG3Fa 34147342 7.733 7.707 5.667 5.854 -1.4910
ILMN_B398 MM _181803.1 UBEZC 32967280 11.120 11.232 9.042 9.412 -1.49449
LW 9624 M _207381.2 TMFAIPEL3 59709435 8.803 8,689 §.394 6,849 -1.974
ILMM_28547 M _002298.2 LCP1 7382440 7.474 7.761 5.282 5.895 -1.49749
ILMM_15188 M _01 46891 DOCk10 58037080 7.493 7.926 6.013 5413 -1.996
ILMN_4880 MW _014750.3 DLGT 21361644 9.360 9.495 7.345 7.487 -2.006
ILMM_29078 M _002089.1 CHCL2 4504154 5.870 B.227 3.609 4.472 -2.008
ILMMN_1355987 Hs.583806 a 2ITTT47 10.660 10.715 8.749 8.605 -2.011
ILMM_24887 MM _178448.2 C9orf1 40 31341967 8.212 a.114 §.049 6.211 -2.033
ILMM_138896 MW _001692.2 ATPEY1B1 19913425 9,856 9. 496 7.437 7.448 -2.033
ILMM_24167 MM _002658.2 PLAL 53729348 9.262 9.340 7.204 7.238 -2.0749
ILMM_11466 MM _014911.2 AAKI 285707749 6.821 B.248 4 926 3.882 -2.081
ILMM_28750 Ml _000067.1 CA2 4657394 11.209 11.328 9. 256 §.075 -2.103
ILMM_11693 MW _002317.3 LOX 21264603 9131 9.340 7.9 6,928 -2.111
ILMM_22827 MM _003810.2 THFSF10 23510439 g.501 8.604 f.588 f.235 -2.141
ILMM_14995 M _004460.2 FAP 16933539 8.298 8. 426 5.914 6.514 -2.148
ILMM_14100 MM _005733.1 KIF 204 5032012 10,682 10747 8.214 8.810 -2.152
ILMM_15254 MM _004701.2 CCNB2 10838017 10973 11.049 8.723 8.872 -2.163
ILMM_15873 M _012116.2 CHLC 20149585 7.087 6,939 4.931 4. 766 -2.168
ILMM_26343 M _004004.3 GJB2 42558282 8.812 8.685 §.333 G.500 -2.182
ILMM_7 3498 Hs.72010 a 13726849 7.z 7.188 5213 4.536 -2.225
ILMMN_9313 MM _005130.3 FGFBP1 48574208 10,762 10.873 8.404 8.661 -2.235
ILMMN_159881 M _014214.1 IMPAZ TBET235 11.938 11.801 9.742 9.601 -2.248
ILMM_15792 MM _031415.1 MLZE 138859220 6.231 B.385 4.009 4.070 -2.268
ILMK_3001 MM _ 0805911 PTGS1 18104968 7.087 6.718 4.536 4.738 -2.270
LM 1127 MW _005030.3 PLK1 34147632 7.831 7643 5.963 5.044 -2.283
ILMM_16362 | MM_001005474 .1 MNFKBIZ 53832023 8.688 8724 6.156 6.644 -2.306
ILMM_20689 MM _000076.1 CDKM1C 4557440 10.982 10.8499 8.706 8.445 -2.340
ILMM_92725 Hz. 444325 1 34365191 5,438 9,683 7.229 7.210 -2.342
ILMM_23858 MW _201525.1 GPRS&E 41584157 9.969 10120 7.h44 7.718 -2.363
ILMM_10005 MM _031966.2 CCHNB1 34304372 10136 10.300 7.764 7.830 -2.371
ILMM_12497 M _002970.1 SAT 4506788 12,343 12,453 10.064 9,928 -2.402
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LM N_4602 MM _005988.2 SPRRE2A 46094054 7.5943 7723 4.818 5.638 -2.405
ILMMN_22377 M _001333.2 CTSL2 23110959 9.660 9 604 7.098 7.343 -2.412
ILMM_29470 MM _015150.1 RAFTLIN 41872576 7.091 G944 4. 256 4.878 -2.451
ILh M_B330 M _000651.3 ALDH3AT 22807048 12.683 12426 10.055 10.025 -2.465
ILMMN_11871 MM _003739.4 ARR1C3 24487582 13167 13.113 10.627 10.690 -2.477
ILWMM_10722 M _004062.2 COH1E 16507958 7.670 7.401 4,805 5.603 -2.481
ILMMN_22744 MM _004925.3 AQIP3 22165421 3.699 8.3 5.907 6117 -2.498
ILMM_26643 M _080489.2 SDCERP2 38044113 8.787 8.804 . 265 6317 -2.608
ILMMN_20932 MM _001964.2 EGR1 31317226 9.528 9.425 7.062 6.810 -2.540
LM N_BB2T MM _001885.1 CRYAB 4503056 10.924 10977 §.372 8.412 -2.558
ILMMN_491 MM _021945.4 CEorfas 43526515 9.687 9.541 7.102 6.8970 -2.578
ILMMN_7567 MM _005558.3 LAD 32485232 13.138 13.213 10.660 10.434 -2.604
ILMMN_30616 Hh_940680.1 LOCHABE1T 89061887 11.345 11.392 8.767 8.652 -2.h59
ILWM_30002 MM _012427.3 KLKE 22208983 9.377 9. 444 . B35 B.800 -2.hE8
ILMMN_T96 MW _001218.3 CA12 45835381 11.142 10.952 8.360 §.393 -2.671
ILMMN_17ES | NM_001001414.1 | LOC342897 47825360 8.250 9.384 5,685 5.694 -2.728
ILMMN_28364 MM _189161.1 SAAT 40316909 10.843 10,721 g.207 7863 -2.752
ILMN_2247 MM _000584.2 L3 28610153 f.451 b.792 3.548 4.079 -2.808
ILMMN_14915 MM _0528145.1 IER3 16554596 10.474 10.515 7.700 7.589 -2.850
|LM N_2266 MM _002963.2 510047 98458148 3.926 9.086 6013 b.285 -2.857
ILMMN_3781 | NM_001012632.1 IL32 61658631 6.497 6,493 3.278 3.807 -2.903
LM N_9653 MM _139277.1 KLKT 21327704 9.754 9.711 7232 B.408 -2.912
ILMMN_16252 MM _001878.2 CRABP2 6382069 9.793 10.064 6.739 7.280 -2.4922
LM N_1493 MM _198538.1 SBESM 38348365 8.067 8. 206 4.848 5.311 -3.057
ILM_12614 Mi_024702.1 FLI1384M 13375980 3.860 0065 5,252 6.125 -3 17T
ILMMN_Z1964 MM _002648.2 PIn1 31543400 10.793 10.840 7.543 7.3 -3.380
LM MN_8892 MM _181712.2 AMNKRD 33 44817612 3.848 8.928 4,968 5.831 -3.439
ILMMN_1 4466 MM _002575.1 SERFINBZ 4505594 10.564 10.361 6751 6670 -3.752
LM N_9057 MW _006472.1 THMIP 5454161 13.282 13.240 9.574 9.373 -3.837
I N_TE64 MW _005555.2 KRTEB 17505187 12,318 12.560 7. 660 7.568 -4 826
ILMWN_138240 MM _003125.1 SPRE1B 4507186 10.904 10.825 5. 760 5.888 -5.040

ILMMN_13685 M _002638.2 P13 31657130 13.344 13.380 5,545 5.843 -7.673
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Table 4: The GFPSEL vs GFPUNS Signature in MCF10A Cells
GFP GFP GFP GFP | GFP SEL {
Muminap | & . Symbol Gi UNSA | UNSB | SELA | SELB | GFP UNS
umina ceession YMBOL Iaccession| Log(2) | Log(2) | Log2) | Log®) | Log(2)
Signal | Signal | Signal | Signal Ratio
ILMMN_20483 | MM_001005340.1 GPMNMB 52694751 748 T.000 9.470 11.604 3.263
ILMM_19380 M _000636.2 S0D2 B T32304 B.062 5.880 8.204 9148 2710
ILM 12248 M _00710.4 CFB GYT323487 2149 2.082 10149 10952 2.430
ILMMN_36989 HM_936226.1 LOCES387Y 890571149 707 7473 9.380 9952 2375
LW W _ 3897 M _ 0011653 BIRC3 33946283 8.409 8.330 10811 10627 2.349
ILMM_3297 MM _00077T.2 CYPIAS 1514733 5.828 5.372 T.764 8.0€14 2,287
ILMM_29078 M _0020849.1 CHCL2 4504154 5870 B.227 8.215 8.407 2,262
ILM K17 250 Ml _004172.3 SLC1AS 3422230 6563 G.564 2675 2812 2178
ILMMN_16547 MM _013261.2 PPARGCTA 295707596 58450 A.446 T.307 7737 1.873
ILM M1 4347 M _032421 1 CYLMZ2 14702161 7659 T.796 9.390 9.746 1.840
ILMM_B6a2 i _000064 1 c3 4847384 10.367 10,229 11.749 12348 1.750
ILMM_3319 MM _015541 .2 LRIG1 4607117 4350 4.440 5. 865 B.190 1.633
ILMM_28225 MM _207397 1 CO164L2 46409424 a6 H.539 743 6.968 1.8390
ILMM 29321 | NM_0M734.2 o185 41393600 7199 7ATT 5774 5.768 1,583
ILMM_11739 MM _002198.1 IRF1 4804720 9 600 9.730 11.063 11.357 1.545
ILMM_35526 Hh_835574.1 LOCE41825 89027474 3807 4.027 5.385 5.530 1.541
ILMM_2205 M _020931.2 C200r3 41327713 9,495 9.3 10,953 10,9445 1.516
ILMM_T322 MM _ 002291 .1 LAMB1 4504950 9214 9.260 10.746 10,689 1.480
ILMM 19534 | NM_0M733.4 CiR GE34TETL 7036 7.045 £.321 8.713 1.476
ILMM_20048 MM _018370.1 FLJ11255 8922957 B.695 B.552 7926 8.223 1.451
ILM M _594a7 M _015187 1 KIAADT A6 39930348 9.0 8.995 10.452 10434 1.430
ILMM_15496 | MM_001 024668 .1 LETM D1 67039166 8.077 g8.102 9,424 9.604 1.427
ILMM_7 1591 Hs. 19334 1] 341913592 B 7.846 9.040 9. 362 1.398
ILMM_B028 M _ 20337491 ACSLA 427947587 7387 7875 8.6 9.051 1.390
ILMMN_29422 MM _024101.4 WMLPH 34222365 B.459 B6.397 T7.578 7.903 1.312
ILMM_15035 MM _00087 7.2 ILTR1 2789433 6404 B.642 T.984 7674 1.308
LM M_138073 M _0212551 FEUZ 10864062 5443 A.638 G.8493 6.805 1.288
ILMM_23910 MM _178349.1 LZE1R 30387R55 5853 5.810 T.1480 7.044 1. 266
ILMM_9457 MM _013262.3 MY LIP 38738242 7470 7825 8.580 g.888 1.237
ILM_T413 M _003534.3 TTFZ2 40807470 ERR R 3.085 T.837 2.007 -1.176
ILMM_103797 Hs.538264 1] 23273338 7881 T.906 6.794 B.a74 -1.207
ILMM_2476 M _006505.2 PYR 19923371 8508 8.337 7180 7164 -1.291
ILMM_3628 | MM_152507.1 | LOC144501 | 32608852 7571 764 6195 B.468 -1.270
ILMM_T092 MM _003686.3 EXO1 39995068 7607 T.493 B.300 B.235 -1.283
ILM_F133 Bl _003173.1 SV 3GH 4807320 2673 2714 7487 7.338 -1.298
ILMMN_16808 MM _031423.2 CODCA1 220274045 B.994 T.223 5.885 A.740 -1.306
ILM M1 8637 MM _001 0341 RRM 2 45457844 7050 T.272 h.807 5.890 -1.32
ILMM_4220 | MM_002106.3 HZAF Z 53750146 | 13.394 | 13355 | 12102 | 11.936 -1.356
ILMM_12816 MM _015703.3 CGl-a96 B2751922 9245 9.027 T.840 7673 -1.374
ILMM_12332 M _001 74982 COK2 1BY93652T7 8.254 8.3M1 G.8490 6.9 -1.387
ILMM_3344 MM _192362.1 THFAIP8L1 22748780 8.141 8.260 6.736 6,806 -1.384
ILMM_1608 MNM_00M070.3 TUBG1 34222287 9.796 9729 8.397 8.332 -1.398
ILMK_ 15944 | KK_001002799 .1 SmCal 0658066 9.8 10.053 8.5498 8.556 -1.405
ILMM_9096 MM _005168.3 REMHD3 AEGT G394 10,211 10,402 8.762 8.a78 -1.436
ILMM_4289 MM_001018.3 RPS15 71284430 9992 9.848 8714 8.240 -1.440
ILM K1 3450 M _0121452 DT b K 42544173 9372 9.580 8188 7.867 -1.448
ILMMN_16938 MM _0MT76BE9.2 FLJ20105 58331267 7.4 T.2T 5.860 5.860 -1.485
ILMM_16948 M _030919.1 C200rf1 29 24308304 9180 9191 TI72 7617 -1.491
ILM R 28302 M _016240.2 SCARAZ 33598923 G819 B.601 5.027 5.326 -1.534
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Table 4, continued

ILMMN_11313 MM _001826.1 CKE1B 4502856 11.662 11.600 9.961 10.219 -1.536
ILMN_19331 MM _152662.2 CDCAZ 446814483 6.921 7.198 5.396 5.635 -1.544
ILMN_20434 MM _006397.2 RMNASEHZA 38455380 3.396 8.222 6.768 6.714 -1.548
ILMMN_11654 MM _0166349.1 TMNFRSF124 7706185 9.246 9.311 7.690 7748 -1.5589
ILMN_20327 | MM _001012271.1 BIRCA 59359831 7.388 7115 5.692 5.689 -1.561
ILMMN_20107 MM _006739.2 MCMS 23510447 7.480 7477 5.890 5.928 -1.569
ILMMN_21369 MM _003920.2 TIMELESS 52851463 8.974 8.911 7.452 7.290 -1.572
ILMM_1748 | MW _001005290.2 PSRCA 738584557 7.963 5.087 6.640 6.256 -1.578
ILMMN_3628 MM _024094.1 DCC 13129085 7.514 7.253 5.766 5.830 -1.585
ILMN_26621 MM _014865.2 CHAPA 41281520 8.550 8.228 6.825 6.744 -1.6D4
ILMN_22415 MM _020789.2 IGSF9 34147342 7.733 707 6.324 5.907 -1.60%
ILMMN_138879 | MNM_018193.1 KIAATTI4 42734338 8.317 8.354 6677 6.785 -1.60%
ILMM_12592 MM _206833.1 CTH NI 45582953 9.429 9.500 7.544 7.834 -1. 626
ILMMN_89870 MM _003878.1 GGH 4503986 9.670 9.730 9.261 TI73 -1.633
ILMMN_2930 MM _052842.2 BCL2L12 2033633 9.441 9.341 7774 7712 -1.645
ILW_25046 MM _0064759.2 RADSI AP 18323778 7.313 7.340 5.463 5.888 -1.651
ILMMN_18895 MM _030928.2 ZOT1 19923847 8.468 8.317 B.759 6.711 -1.657
ILMN_15346 MM _014264.2 PLK4 21361432 5.244 8.233 6.541 6.621 -1.658
ILMM_23727 MM _052886.1 hlAL2 16418396 11.709 11.826 10.159 10.052 -1.662
ILMN_14464 | MM_001012413.1 SGOL1 60302878 6.430 6.302 4.728 AL -1.6B0
ILMN_22897 MM _173608.1 C140rf80 27734682 8.196 5.090 6.250 6.651 -1.692
ILMR_21947 Mid_024053.3 C22or18 0245412 7.2849 7314 5.674 5.552 -1, 636
ILMMN_13755 MM _001307.3 CLDN? 34222214 11.962 11.889 10.453 10.007 -1.696
ILMM_5134 MM _018186.2 Clorf112 40254930 8. 266 8.137 6.568 5.428 -1.703
ILMMN_11775 MM _005563.3 STMMNT 448894961 5.284 8.333 B.600 6.609 -1.704
ILMN_18980 MM _002130.4 HMGCS1 54020719 10.053 9.978 8.500 8.114 -1.708
ILMP_23585 Mid_002108.2 HIAF - 52630334 5.886 8.935 7128 7241 -1.711
ILMMN_807 4 MNM_001175.4 ARHGDIB SEETEIA2 9.941 9.878 8.266 8.078 -1.737
ILMM_11802 MM _004856.4 KIF23 20143965 8.213 8.311 6.576 §.458 -1.744
ILMN_24712 MM _032737.2 LMMNB 2 27436940 11.223 11.064 9.452 9.314 -1.761
ILMMN_18676 MM _019013.1 FAME4A 9506604 7.820 7693 5.989 5.995 -1.764
ILMN_129103 Hs. 57TBY22 1] 2755280 7.093 7.597 5.463 5.687 -1.770
ILMNMN_138334 | MNM_0158675.1 GADDASE 9945331 3.361 8.307 6.613 6.513 -1.771
ILMMN_B503 MM _004523.2 KIF11 13699823 8.519 8.570 6.7049 6.824 -1.778
ILMM_137089 | MNM_013304.1 PRR11 8922831 8.056 7.756 6.229 6.027 -1.778
ILMN_29781 MM _014875.1 KIF14 TEE1BTT 7.725 8.220 6406 5.833 -1.803
ILMMN_1 0665 MM _018455.3 C160rE0 39725678 9.369 9.446 7.754 7.451 -1.804

LM M_B63 MM _145061.3 C130r3 47415927 7.740 7.6592 5.0963 5.752 -1.808
ILMIMN_137325 | MNM_031845.1 M AP2 14195617 7.869 7.816 5.986 6.060 -1.8149
ILMM_207 54 MM _005564.2 LCMZ 3845540 5.454 8.528 6.629 6.542 -1.826

ILMMN_T52 MM _1830449.2 TMSL3 722854872 14.387 14.328 12.668 12.406 -1.826
ILMMN_36910 AWM _92727001 LOCEA3400 88983843 7.504 7947 6174 5.624 -1.827
ILWN_1 5061 MM _004237.2 TRIF13 20149561 8.4564 8.703 6.863 6.7 46 -1.829
ILMMN_Z61748 MM _018154.2 ASF1B 67782340 7687 7.191 5.350 5.347 -1.830
ILMMN_137482 | MNM_017915.1 C120r48 8923595 9.092 9.101 7426 7.097 -1.835
ILMF_23340 Mid_003978.3 GPRCEA 53252917 7.984 2.083 5188 §.208 -1.838
ILMMN_11038 MM _145018.2 FLIZ25416 26072188 7.400 7658 5.498 5.875 -1.843
ILMM_2026 MM _014736.4 KIAADT01 71773764 10.026 9.965 8.634 7657 -1.850
ILMN_26554 M _016085.1 Ps2 7706366 3.260 8.036 6.370 6.217 -1.894
ILMMN_14098 MM _006101.1 KMNTC2 5174456 7.362 7728 5.797 5.685 -1.8585
ILMM_35948 HM_935208.1 LOCE45625 88041729 5.978 9.107 6.8490 7.443 -1.876
ILMM_1768 | NM_001001414.1| LOC342887 47325360 8.250 8.384 6.691 6.180 -1.882
ILMMN_16127 MM _001790.2 CDCZa0C 12408659 7.499 7.813 5.440 5.807 -1.883
ILMM_36283 WM _840001.1 MG C40485 88042906 8.118 8.588 6.094 §.540 -1.086
ILMMN_B827 MM _001885.1 CRYAB 4503056 10.924 10977 §.985 9.125 -1.096
ILMN_12202 MM _020127.1 TUFT1 99105495 9.234 9.385 7.420 7.354 -1.922
ILMPMN_21027 MM _015651.1 FHF 19 58331160 8.497 8.662 6.772 6.533 -1.927
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ILIM_12456 M _005542.3 ING1G1 38327527 8.735 5.858 7.012 B.698 -1.942
ILMM_25582 MM _017779.3 DEPDC1 41282232 7.403 7872 5797 5.579 -1.950
ILWN_83732 M _0051359.1 ANKAT 4826642 9.626 9.674 7.700 7.697 -1.952
ILWM_30002 M _012427.3 KLKS 22208993 9.377 9.444 7.372 7.526 -1.962
ILMM_15028 M _000359.1 TGM1 4507474 11.618 11.694 9.7 46 9.632 -1. 967
ILIM_10340 M _012310.2 KIF 4A 7305204 7.840 7.754 5.585 6.060 -1.974
ILMN_2226 M _032413.2 C1a0r4a 37694068 6.121 6.746 4.263 4.638 -1.983
ILMIN_9421 M _003806.1 HREK 4604492 7.E17 7.404 5.472 5.520 -2.014
ILMM_28723 M _013230.2 Cch24 73623396 11.260 11177 9.096 9.245 -2.048
ILMM_28750 MNh_000067 .1 CAZ 4657394 11.209 11.329 9.358 9.048 - 2.066
ILMM_23985 M _002358.2 W ADZLT G466452 9.236 9.505 7.871 7.032 - 2.069
ILIMM_12005 M _013282.2 UHRF 1 168607203 9.082 9.1490 7110 6.997 -2.083
ILIM_19730 Mh_004091.2 EZF 2 34485718 3.000 7.782 5.020 5.591 -2.085
ILMM_21714 M _032814.1 TMEM118 14249505 7.421 7.303 5.482 5.0449 -2.097
ILMN_2834 M _007174.1 CIT 32698687 7.395 7.563 5.508 5.206 -2122
ILWM_1127 M _005030.3 PLIK1 34147632 783 7.643 6.073 5117 -2.142
ILIMM_22926 M _020770.1 CGMN 1262451 7.813 7.705 5.655 5.263 -2.150
ILMM_26449 MM _152319.2 C120154 34303924 7.485 7.8 5.495 5.508 -2.151
ILWM_15510 M _007085.3 FSTL1 34304366 9.312 9.258 7.847 6416 -2.154
ILMM_14702 M _001827 .1 CkS2 4502858 10.523 10.589 8.280 8.504 -2.164
ILMN_4549 M _018492.2 PBK 18490950 9.511 9.741 7.352 7.546 -2177
ILMM_29470 M _015150.1 RAFTUN 41872576 7.09 6.944 5.109 4.548 -2.189
ILME_ 11844 | MM_001018115.1 FAMCDZ BES28887 8.017 7.853 5.853 5.567 -2.225
ILIM_18200 M _007280.1 O1P5 24307928 7669 7.933 5.880 5.263 -2.229
ILWN_3162 Wi _003254.2 TIMP1 73858476 14.817 14.557 12878 11.988 -2.253
ILIMM_20406 M _004669.2 CUC3 40288289 9.619 8.630 6.736 5.916 - 2,293
ILIM_21964 M _002648.2 P 1 31543400 10.793 10.850 8.511 8.510 -2.311
ILMM_26237 M _006082.2 K-ALPHA-1 57013275 14.740 14.928 12,733 12.304 -2.320
ILMM_ 12351 | MM_001002876.1 C220rM18 a0845413 8.632 3.648 6.6529 5.995 -2.328
ILIMM_13462 M _018101.2 COCAS 515893089 7.788 7.558 5.396 5.282 -2.334

ILMMN_5915 MM _020675.3 SFBC25 23510353 §.380 6.231 3.700 4.217 -2.347
LM 24472 M _003318.3 TTK 34303964 7.951 8.336 5.758 5.760 -2.386
ILMMN_137805 | MNM_004217.1 ALIRKB ATH9NTT 8.814 8.402 6.036 B.106 -2.387
ILMM_12456 MM _005556.3 KRT7 GY782364 11.280 11.079 9.058 8.4549 -2.421
LI 14206 M _002266.2 KFMNAZ G2388891 10.586 11.042 8.415 §.358 -2.428
ILIWM_15300 M _001211.4 BUB1B 60814246 7.rar 7927 5.658 5.142 -2.442
ILMN_4602 M _005988.2 SFRR2A 46094054 7.543 7723 5.698 4.638 - 2.465
ILMM_24387 M _178448.2 CYorf140 31341967 8.212 8.114 5.8902 5.450 -2.487
ILIIM_12352 MM _195434.1 STKE 38327569 9.397 9.457 7.036 6.707 - 2,955
ILMM_114503 MM _033379.2 coC2 27006643 10133 10.317 702 7.687 -2.580
LW M_23620 M _022346.3 HCAP-G A0658080 9.458 §.434 7.018 6.695 -2.689
ILMN_7509 M _001813.2 CENPE 71061467 9.148 3.361 G.044 5.256 - 2.604
ILMN_8141 M _003784.1 SERFINBY 4505148 7127 7.405 4.392 4.912 -2.614
ILIM_10580 M _004336.2 BUB1 46118215 8.700 8.853 §.049 6.154 -2.675
ILIMM_10359 M _006461.3 SPAGS 73623034 9.231 9.148 6.748 6.276 - 2677
ILIM_14985 M _004460.2 FAP 16E933539 5.298 8.426 5.675 5.652 - 2.698
ILMM_20208 MM _012112.4 TR 2 40354189 8.862 9.005 §.306 6117 -2722
ILMM_1770 Md_00634 2.1 TACCE 5454101 2.708 2.508 5.868 5.966 -274
ILMN_9653 M _139277 .1 KLKT 21327704 9.754 9.711 711 B.857 -2.749
ILMM_28483 MM _152515.2 FLJ40629 32526989 5.399 8.503 5.980 5.385 -2.76R8
LM M_30154 M _0032581 TkA 4507518 8.703 8.212 5.916 5.454 -2.7RY

ILMMN_E35 M _002281.2 KRTHB1 15431319 15.341 15.204 12,938 12.058 -2.775
LM 14281 MW _016359.2 MNUSAP1 59710089 10.471 10.591 7.704 7.807 -2.776
ILMM_24783 M _001786.2 CDC2 16306480 8.042 8.277 5.408 5.307 -2.801
ILMN_2266 MNh_00Z2963.2 S100A7 9845518 8.926 9.086 6.349 5.919 -2.872
ILMM_16427 MW _001237.2 CONAZ 16950653 9.438 9.607 6.477 6.651 -2.959

ILWM_18763 M _031295.3 CDCAZ 341474685 8.583 8.588 5.825 5.389 -2.979
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Tahle 4, continued

ILME_13141 MM _005480.2 TROAF 33438581 85249 3.408 5.5491 5.326 -3010
ILMM_8225 MM _016343.3 CEMPF AATTO0B33 5432 3.931 5.805 5.6148 -3.022
ILMM_1E252 MM _001878.2 CRABPZ F3B2069 9.793 10.0649 5.578 §.910 -3.037
ILMM_3047 MM _0B0EGRS.2 COCAS 34147481 9.730 9642 5.641 5.648 -3.042
ILMM_16E399 MM _00R0OBE.2 TUBB3 A0592995 10.431 10.3649 7. 648 §.982 -3.085
ILMM_22377 MM _001333.2 CTSL2 231109458 9. 660 9.604 §.958 5.085 -3110
ILM 25955 MM _00RE45.2 KIF2C 13698832 3.811 8633 5.763 5.456 -312
ILMM_5449 MM _001809.2 CEMPA 45585861 5.4849 8635 5.863 4,986 -3137
ILMM_8392 MM _181712.2 AMKRD3 44917612 5.848 5.928 5.588 5.5094 -3147
LM 208 MM _018685.2 AL FE5T093 §.285 9.657 5.370 5.125 -3
ILhi 408 MM _018136.2 ASPM 24211028 10.003 10.263 .03 5.674 -3.280
ILMM_ 19848 MM _001067.2 TOP2ZA 19813405 10.080 10.0649 5.574 5.580 -3.347
ILMM_25636 MM _ 1526661 PLOA 227483452 9.014 9.064 5.104 5.274 -3.349
ILMM_ 15254 MM _004701.2 CCHBZ 10938017 10873 11.044 5.128 7113 -3.380
LM 14466 MM _002575.1 SERPIMNBZ 4505594 10.564 10.361 7.073 7027 -34M3
ILM_ 10005 MM _031866.2 CCRHET 34304372 10136 10.300 5.754 5.498 -3.580
ILMM_20465 MM _003881.2 PRI 40807441 11.103 11.093 7.796 7132 -3.634
LM 25474 MM _178229.3 IQGAP3 39753960 10.764 10837 7.216 7113 -3.639
ILMM_9313 MM _005130.3 FGFBP1 49574208 10762 10.873 781 5.464 -3E72
ILMM_4880 MM _014750.3 DLGY 21361644 9.360 9.495 5.884 5.484 - 3691
ILMM_TEG MM _0058555.2 KRTER 17505187 12314 12.560 8.815 8.206 -3.874
ILMM_ 16900 MM _012485.1 Hil it R 7108350 10135 10223 5.5649 5.880 -3.885
ILMM_E398 MM 1818031 UBEZC 32967290 11.120 11.232 7.540 5.533 -4134
ILME_ 14100 MM _0058733.1 KIF 208 5032012 10682 10747 7.064 5.083 -4 14
1L N=1 3685 Nnﬂ;DDEESB.E PI3 FEAT130 13.344 13.3490 8.617 5.124 -4.984
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Table 5: The LIBSEL vs GFPSEL Signature in MCF10A Cells

. GFP GFP LIB LIB LIB SEL {

NuminaID | Accession | Symbol Gi | SELAJSELB | SELAISELB | Grpge

Accession| Log(2) | Log(2) | Log(2) | Log(2) .

. . . . Log(2) Ratio
Signal | Signal | Signal | Signal

ILMM_3374 MR _001301.1 CTGF 4503122 6.350 6.350 12998 13193 5.745
ILMM_48382 M _003246.2 THES1 40317625 6.029 6.051 11.762 11.692 5.687
ILMM_22077 MM _018584.4 CAMEZMNT 31324542 4954 6.020 11.551 10.601 5589
ILMM_12928 M _004419.3 DLISPS 52265880 5.547 §.180 11.876 11.982 5,865
ILMM_9891 MM _005329.2 HAS3 20202152 5,652 6,129 11.132 11.465 5.408
ILMM_26343 MM _004004.32 GJB2 42558282 7106 7.280 12737 12.440 5,385
ILMMN_17598 MM _000346. 2 508 37704387 5.188 6.140 10487 | 1113 5.140
ILMM_138322 | Mn_007350.2 PHLDA1 52486109 6.040 6.629 11.476 | 11.421 5113
ILhN_3542 MM _002341.1 LTB 4505034 5.263 5.722 10838 | 10343 5.008
ILMMN_27148 MM_007231.1 SLCEA14 6005714 4.307 5.375 10.215 9.338 4.985
ILMMN_20440 MM _139314.1 ANGPTLY 21536397 9.084 8.306 13.970 | 13372 4.976
ILWN_8313 M _005130.3 FGFBP1 49574208 7.822 B.459 11.868 | 12213 4.895
ILMMN_12238 MM _206963.1 RARRES1 45255042 5.501 5.433 11.060 8.624 4.378
ILMMN_25111 MM _000693.1 ALDH1A3 4502040 7.726 8.703 12706 | 12358 4318
ILMN_21983 M _001654.3 CYRE1 34222286 6.702 6.505 11.184 | 10598 4.289
ILMMN_18070 MM_007272.2 CTRG 62626042 1.138 4,848 7.635 6.835 4.243
1L N_2266 MM _002863. 2 510047 9545518 £.349 5.919 9.185 11.464 4.196
ILMMN_12202 MM _020127.1 TUFTI 9910585 7.420 7.354 11.397 | 11695 4159
ILMM_124625 Hs.572444 0 10437827 6.780 6.954 10943 | 10947 4.063
ILMMN_25104 M _004496. 2 FOXA1 24497500 £.582 6.250 10204 | 10723 4.042
ILMM_13603 MM _006732.1 FOSB 803016 5.582 5.361 8.760 10101 3.0959
ILMM_11654 MM _016639.1 THFRSF12A 7706185 7.690 7.748 11.704 11.586 3.026
ILMM_28405 M _O06186.2 MR4A2 27894347 6.235 50973 9,799 10158 3.874
ILMM_13328 MM _000958.2 PTGER4 38505196 5,368 5.083 9.007 9.179 3.868
LW M_7 081 MW _005415.3 SLC2041 31543628 8.991 9.226 13119 12778 3.840
ILMM_24745 MR _ 1813391 IL24 31317245 5.609 5.755 10,259 8.777 3.836
ILMM_21866 MM _002483.3 CEACAMEB 40255012 3776 5100 8.663 7,856 3821
ILMM_11726 MM _0132409.1 FET 72422211 4,823 5,621 2.668 9,274 2749
ILMM_15273 MM _014391.2 AMKRDN 2822752 4524 4644 9.926 7.720 2.740
ILMM_2426 MM _001570.2 IRA K2 58530885 5,823 5.545 9,358 9.447 2718
ILMN_1289 MM _000930.2 PLAT 14702165 7.612 7.688 11186 | 11.486 3.681
ILMMN_29228 MM_005919.1 SERPINB3 5902071 £.389 6.154 9.315 10533 1.653
ILMMN_24465 M _003641.2 IFITh 1 40254449 B.272 6.184 9.731 9.097 1.639
ILMN_23395 MM _000170.1 GLDG 4504012 7.501 6.884 11.329 | 10.284 1614
ILMN_25008 M _183247 1 TMPRSS4 34304345 5.621 5.561 9.050 9.315 3.592
1L N_3597 M _004431.2 EPHAZ 32967310 8.283 8.673 12068 | 12.040 3577
ILhN_8120 MM_020037.1 ABCC3 9955471 7.603 £.934 11.270 | 10.256 3.494
ILMMN_21872 M _001856. 2 EDNZ 31542584 7.019 £.533 10611 | 10225 3.492
ILMMN_20794 M _005564. 2 LCNZ 38455401 £.529 6.542 10.591 9.651 3.436
ILMMN_21154 M _004418.2 DUSP2 12707563 5.160 5.403 8.687 8.646 3.380
ILMM_138334 | MW_D15675.1 GADD45E 9945331 6.613 6.513 9.654 10115 3.322
ILMMN_28724 M _001855.2 EDN1 21359861 7.120 7.180 10,022 | 10821 3.3
1L N_ED45 MM _030758.3 05BP2 75905817 6.579 6.720 10.311 9.764 3.238
ILMM_138591 | Mhi_138440.1 5LITLZ 39930520 6.111 5.850 9.976 8.306 3.161
ILMM_24855 MM _021101.3 CLOMA 21536297 9.320 9,696 12426 12.901 3155
ILMM_2127 MW _005435.2 FOSL1 34734076 5.902 6.140 8,694 9.516 3.084
ILMM_5440 M _001946.2 DUSPE 42764682 3.379 4217 6,952 6,807 3.082
ILMM_15041 M _003633.1 EMCA 4505460 4945 5100 9.033 7.165 3.077
ILMM_28902 MM _016240.2 SCARAZ 33598523 5.027 5,326 8.190 8.283 3.060
ILMM_15060 MM _052901.2 SLC25A25 SEG99400 5,993 5,855 9.050 10.826 2.019
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Table &, continued
ILMMN_5800 MW _006623.2 PHGDH 23308576 3361 7135 11.015 10.500 3.009
ILMM_16225 MW _003155.2 5TC B1E7E083 5.728 5.609 5.403 5.942 3.004
ILMM_23221 MM _145753.1 PHLDB2 21855171 6.872 7.219 9.788 10.255 2.881
ILMM_18970 MM _012482.3 ZMF 281 40255235 8.863 8.865 11.805 11.871 2874
ILMM_7 061 MM _013376.1 SERTAD1 7019524 3.844 5.838 11.934 11.673 2.963
ILMM_23624 M _001453.1 FOm 1 4503734 8.437 5.258 11.289 11.286 2.845
ILMM_15271 MW _133467.2 CITED4 38455425 6.238 6.138 9.383 8.525 2,921
ILMM_10965 MW _002888.2 RARRES1 46255040 5.495 5.558 9.484 7.389 2810
ILMM_73537 Hs. 159264 1] 1710274 4921 5.104 8.181 7.657 2.906
ILMMN_7087 MM _178815.3 ARLSH 59858805 5.347 5.027 7770 8.416 2.906
ILMM_3319 MW _015541.2 LRIG1 54607117 5.865 §.190 9.089 8.713 2874
ILMM_7 664 MW _005555.2 KRTER 17505187 3.915 8.206 10,619 12175 2.836
ILMM_17941 MW _002974.1 SERFINB4 280765868 5.706 5.476 8.182 8.644 2.827
ILMMN_107386 Hs.543887 1] 3808TTY 7.039 7154 10132 9.707 2823
ILMM_37517 MW _003500.2 ACOX2Z 51558754 5641 5773 7.889 9.033 2.804
ILMMN_2423 MM _181726.1 ANKRD3IT 32171200 6.724 6.567 9312 9.586 2.803
ILMM_11855 MM _003311.3 PHLDAZ 57863296 7.120 5.880 4.504 10111 2.802
ILMM_23872 MW _025090.2 IUSF 36 35250685 6.780 5.689 9.900 9.169 2.800
ILMM_127 36 MW _004387.2 Mk 2-5 49574504 5.902 6.703 9610 3.591 2.798
ILMMN_7637 MW _018724.3 IL20 50845426 6,176 5.140 9127 8.748 2.780
ILMM_12676 MW _004454.1 ETVS 4758314 5.485 5.082 5666 8.421 2755
ILM M_B56 MM _172080.1 CAMEZB 26051208 4.797 5.100 7.440 7.906 27125
ILMIN_907 4 MM _0011745.4 ARHGDIB SEETE392 8.266 8.078 11.000 10,742 2.699
ILMM_20831 MW _001450.3 FHLZ2 42403584 9.708 9.774 12.665 12.210 2696
ILMM_9318 MW _019605.2 SERTAD4 19823818 5.8967 5.228 §.235 7.937 2.688
ILMMN_4849 MW _005574.2 LMO2 GE33806 7.022 5.839 9.785 9. 461 2677
ILMM_11209 MM _ 144497 1 AKAP12 214893023 5.062 4873 8.169 7.096 2665
ILMMN_3512 MM _015894.2 STMMN3 14670374 6.338 5.720 8.328 9.045 2,658
ILMM_14021 MM _139265.2 EHD4 34147618 7.534 7724 10,419 10142 2.652
ILMM_13668 MW _015444.1 RIS1 22001414 5.998 §.307 8.786 5.5810 2.645
ILMM_10606 MW _018689.1 KIAAT189 38636637 5.695 5.368 §.229 8.117 2.641
ILMMN_5347 M _031481.1 SLC25A18 138858341 f.190 5.365 8812 7.925 2.641
IL M_854 MK _001553.1 IGFBPT 4504618 9117 9.211 11.980 11.613 2.632
ILMM_29702 MM _016448.1 DTL 7705574 5.375 5.879 9.258 9.238 2621
ILMM_22377 MW _001333.2 CTSL2 23110958 5.958 5.085 9.255 9.011 2612
ILMM_20142 | MW _001024812.1 | CEACAM1 68161540 4991 5.450 5.004 7.656 2610
ILMMN_6524 MW _033027.2 AR 17136074 8.722 8.513 11.221 11.203 2.594
ILMM_28765 MW _014550.3 CARDIO 51083860 7.608 7.084 10,031 9.823 2.580
ILMM_10912 MW _000361.2 THBED 40285292 G.267 5.047 8.772 8.680 2.569
ILMM_28610 MW _002526.1 NT5E 4505466 5.000 5.240 7.827 7.532 2,560
ILMMN_9572 MW _004684.2 SPARCLI 21359870 5.361 4,882 7.151 8.219 2.558
ILMM_16399 MW _00608E. 2 TUUBB3 50592995 7648 5.982 10113 9.633 2.558
ILMM_16665 MW _018478.2 C200r35 S6ETE381 3.997 8.527 11.358 11.280 2.557
ILMM_15061 M _004237.2 TRIP13 20149561 G863 6.746 9415 9.296 2.551
ILMM_23792 MW _138409.1 Chorf117 24308441 2.113 4912 7.434 7.669 2.539
ILMM_23732 | WM _001001936.1 | KIAAT914 50897848 4 626 5.768 7.820 7.532 2529
ILMMN_22299 MM _003131.2 SRF B1743976 9.5812 9.307 11.919 11.852 2526
ILMMN_G398 MM _181803.1 UBE 2C 32867290 7460 6.533 9.427 9.680 2812
ILMM_14948 MW _002160.1 THC 4504548 4555 4877 7.286 7.258 2.507
ILMMN_6339 MW _144569.3 SPOCD1 47371474 5.013 5.009 7872 7.161 2.505
ILMM_14373 MW _004561.2 OVoLT 38570157 5.186 5.062 7.208 5.045 2.502
ILMMN_G497 MW _002205.2 ITGAS 56237028 3.8996 8.134 10,974 11.060 2.501
ILMM_26854 MM _016095.1 Pfg2 7706366 5.370 B.217 5.838 8.740 2,485
ILMM_21728 MM _033131.2 WT3A 17017978 5.606 5.389 8.010 7.964 2.485
ILMM_10126 MW _000527.2 LOLR 8051613 9.982 9.340 11.759 12.524 2.481
ILMMN_2247 MW _000584.2 1L8 28610153 5.427 5.162 7.451 5.184 2474
ILMMN_1375 MW _152594 .1 SFPRED1 22749220 7360 7465 10,260 5.492 2,463
ILMM_19411 MW _021972.2 SPHK1 21361087 5.044 5.545 7.873 7.637 2,460
ILMM_20677 MM _016575.1 WNT5DC3 7706748 8.748 8.852 11.192 11.427 2.459
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Tahle 5, continued

ILMM_10458 MM _013246.2 CLCF1 50726992 5.585 5.897 8.156 8.219 2.446
ILMM_15078 INM_1814655.1 CMTM3 32130528 6.238 5.322 5.334 8.112 2.443
ILMM_16900 MM _012485.1 HM M 7108350 6.589 5.980 8.344 9.078 2.427
ILMMN_B399 | MM _001025247.1 TAF 5L 9122930 5.909 6.835 9.318 9.273 2.423
ILMM_14702 MM _001827 .1 Ck52 4502858 8.280 8.4504 10,838 10.676 2.414
ILMM_25450 NN _001965.1 EGR4 45034494 5.766 5.548 7.844 8.293 2412
ILMM_24329 NM_005647.2 THL1X 19913359 6.119 5.878 5.402 8.413 2.409
ILMM_19543 NM_001067.2 TOPZA 19913405 6.874 6.980 9.031 9.242 2.409
ILMM_19983 NMW_001252.2 THFSF7 24119161 7.873 7670 10117 9.912 2.393
ILMM_29273 NM_023016.2 C2orf26 54607076 9.608 9.5877 12.081 11.875 2.386
ILMM_33325 HM_837578.1 LOCE48526 3902585961 8.027 3467 10,415 10.826 2.373
ILMM_25781 NM_003504.3 ChC450 34335230 4755 3818 £.803 B.508 2.369
ILMM_28170 MM _004040.2 RHOB 42716309 7.450 7.413 10,164 9.429 2,369
ILMMN_7620 | MW _001031684.1 SFRET7 72534659 8.493 8.529 10793 10.959 2,369
ILWMIMN_9334 MW _003290.1 TPM4 4507650 6.835 G.637 9.017 9.185 2,369
ILMM_16372 MNM_006291.2 THFAIP2 26051238 5.508 5976 9.439 8.764 2.359
ILMMN_13774 NM_0M2323.2 MAFF 23111001 5.588 8.678 7.967 .03 2.387
ILMMN_30782 KM _938320.1 LOC401317 B9025876 4912 4,797 6.819 7.560 2,335
ILMM_12434 M _032918.1 RERG 14249703 4,186 4828 5.891 5.789 2.333
ILMN_9482 INM_138371.1 FAM113B 198234900 5835 5.984 8.436 8.145 2.331
ILMN_3057 MM _08066S.2 CDCAS 34147481 B.E41 G648 5.910 9.038 2.330
ILM N_9405 MM _016445.1 PLEK2 T70BE42 5.318 5.498 5.861 8.673 2.308
ILMN_4880 MM _0147460.3 DLGT 21361644 5.984 5.489 7.809 8.769 2.303
ILMM_25964 MM _002405.2 MF NG 21536460 5.682 5.399 8.133 7.662 2.302
ILMN_3766 MM _021603.2 FXYD2 27754766 5.870 5182 7.768 7.974 2.295
ILMM_1092 NM_000228.2 LAMB3 62868214 TATT 7737 10138 49.654 2.289
ILMM_12662 NM_002203.2 ITGAZ GO06008 7.382 7817 9.643 9.834 2.289
ILMMN_1023 MM _032270.2 LRRCEC 19823728 5.612 5.049 7.943 7.293 2.287
ILMM_12131 MM _181784.1 SFREDZ 32401444 §.322 fG.664 5.997 8.524 2.268
ILMIM_B572 MM _152339.2 MGCI6885 31377584 7772 7.525 5.971 9.843 2.258
ILMM_18797 MM _195282.1 LOC340061 38083658 7.0088 5.940 5.327 9.203 2.246
ILMM_17783 MNM_000418.2 IL4R 56785409 10.006 10.235 12.281 12.447 2.243
ILMM_23984 MM _001338.3 CHADR 45827793 817 3.588 10.654 10,718 2.234
ILMM_8096 NM_005168.3 RMHD3 SBATE394 8.762 5.478 10,878 11.222 2.230
ILMM_1802 NMW_005618.2 DLL1 10515496 5.711 G102 5.368 7.888 2.226
ILMM_23044 NM_052972.2 LRG1 49574518 5.485 5.233 7720 7.450 2,226
ILMMN_2466 MM _005655.1 KLF10 5032176 5.960 7.286 9.319 9.365 2.219
ILMM_315 MNM_020675.3 SPBC2E 23510353 3.700 4217 G.240 6.104 2.213
ILMIMN_3781 MW _001012632.1 IL32 61658631 6.131 6651 8.542 8.652 2.206
ILMM_15358 INM_001839.2 CHMN3 47080096 8.562 8.707 11.029 10,637 2.198
ILMM_21296 MM _000782.3 CYP2Z4A1 55770848 5739 5002 7.864 7.347 2.190
ILMM_25434 INM_000676.2 ADORAZB 22807046 5.087 8159 10,629 9.983 2183
ILMM_25630 MM _005911.4 MATZA 46352158 12.211 12.208 14.408 14,359 2175
ILMM_22286 MM _005940.1 MT1G 10835228 5.498 6.4964 9.124 8.287 2174
ILMM_26448 MM _152319.2 C12arfa4 34303924 5.485 5.408 LR 7.607 2162
ILMM_26612 MW _001216.1 CAS 9955947 5.750 5.664 8.386 7.336 2.149
ILMM_10287 M _032744.1 CEorf105 14249371 6.699 6.855 5.073 8.775 2147
ILMM_12691 M _014951 1 ZMF 365 76R2331 5121 5.382 7.201 7.682 2145
ILMM_20932 MM _001964.2 EGR1 33 TII6 8.573 B.H18 10,221 11.237 2134
ILMM_138267 MM _000211.1 ITGB2 4557885 5.644 5.624 8.120 7.401 2127
ILMM_25451 MM _004078.1 CSRP1 4758085 9.540 9.598 11.579 11.810 2125
ILMM_21287 NM_003823.2 THFRSFGEB 14780166 5824 5.895 7720 8.343 2123
ILMMN_2236 MM _031453.2 FAM107B 40254981 5.588 5.4955 7.944 7.434 2117
ILMM_2026 MM _014736.4 KIAADTO1 71773764 8.634 7.657 10,421 10.098 2114
ILMM_36990 KM _930914.1 LOCES3108 39058118 5.809 5.664 7691 5.106 2112
ILMM_8309 NM_001552.2 IGFBP4 2243288 4.608 4482 .696 B.621 2.108
ILMM_10005 MNM_031966.2 CCHBY 34304372 6.759 5.498 8.6531 8.925 2.100
1L _3001 MNM_080591 .1 PTGS1 18104968 7776 7715 3.951 4.723 2.092
ILMMN_26712 MNM_003373.3 WL a0583538 10.721 10.406 12,522 12,781 2.088
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Tahle &, continued

ILMM_4419 MM _015508.2 TIPARP 38524593 9.549 9543 11.778 11.478 2082
ILMM_146254 M _0047071.2 CCNB2 10938017 g.128 7113 9.694 9.701 2.077
ILMMN_229599 MM _022127 1 SLC28A3 11545852 5.409 4935 7132 7363 2075
ILMMN_20465 MM _003981.2 FRC1 40807441 7.796 7132 9.388 9 684 2071
ILMM_138186 A _945237 1 DrMAJBS 88030236 6.131 6.225 8.174 8.325 2.071
ILWM_21208 Ml _145057.2 COC42ERS 30089965 5.326 5.781 7.782 7.445 2.065
ILMWMN_2941 MM _170695.2 TGIF 28178842 9.161 9.287 11.347 11.227 2.063
ILMWN_2921 MM _001856.2 COL1EA1 18641351 7.056 7.696 9.373 9.605 2.063
ILMM_10582 MM _0001439.1 FUT2 4503808 6123 6178 2.420 2.002 2.061
ILMMN_B937 MM _002151.2 STAT4 216183232 6.077 6.240 2.814 7624 2.058
ILMM_30361 MM _002896.2 STIGALS 28373078 4 986 5.079 7181 £.990 2.0583
ILMMN_3827 MM _004093.2 EFNB2 33359639 91458 5.944 11.177 11.024 2.049
ILMMN_18538 MNE_002186.1 H19 57862814 6.448 5714 8616 7 635 2.045
1L M_E528 M _006865. 2 FAB 31 33589860 §.396 6.458 8.503 8.438 2.044
ILMMN_20816 Mhi_002343.2 LTF G4607118 4877 5.882 7.026 8.016 2.0
ILMMN_5918 MM _0ME081.2 PALLD 21361584 9.868 9.904 11.906 11.948 2.041
ILMM_138577 MM_031311.2 CPYL 22027517 8.622 7918 10453 10.064 2.039
ILMMN_18673 MM _002346.1 LYEE 4505048 10127 9.887 12104 11.984 2.037
ILMM_12426 MM _005556.3 KRT7 G7 702364 9.058 2.459 11.028 10557 20324
ILMMN_34806 MM _940575.1 LOCHES1423 29061574 7410 76E2 9.785 9,340 2021
ILMM_BEE7E MM _003632.1 CRTMAPT 4605462 6127 5,825 7.929 2.020 2028
ILMMN_13615 MM _004433.3 ELF3 40255034 6.426 6,732 8.320 8,865 2.013
ILMMN_26866 MM _030938.2 TMEWMA49 20070348 8.056 8117 9.802 10.395 2012
ILMMN_37936 A _9399158.1 LOCHES0832 88042512 7.237 7.387 9.368 9.275 2.009
ILWM_18957 M _032047.3 B3GNTS 44680131 7182 6.768 5.028 8.938 2.008
ILMMN_28190 MM _005448.3 FAINMZ 4147517 6.487 6.674 9.683 8.397 2.00%
ILMMN_17143 MM_000378.2 KDOH 9267259 5.792 5.603 7718 7680 2.002
ILMM_10085 MW _002350.1 LM 4505054 2.736 2631 10871 10.499 2.001
ILMMN_22378 MR _031439.2 SOXT 20581118 2.414 2.813 10,462 10,741 1.989
ILMM_12381 | MM _00100845801 KLF & SEAA0082 8.355 2634 10,304 10657 1.0986
ILMM_5645 MM _182972.1 IRF 2BP2 336RTO27 7.906 8.523 9937 10.443 1.975
ILMM_1657 M _003407.1 ZFP36 4607960 10.296 10.302 11.945 12702 1.974
ILMMN_B550 MM _153256.2 C100r47 31377558 6.740 72132 9.190 8.716 1972
ILM M _1 5946 M _O06216.2 SERPINEZ 34147323 6717 f.4451 8.719 8.382 1.966
ILWPM_19827 | N _001011666.1 CREBS G9838775 4.482 5.057 6.682 6.791 1.962
ILMM_2939 MM _004572.2 PKP2 52630430 6.272 5.900 7.89583 8.141 1.961
ILMMN_25878 MM _022817.1 PERZ 12707561 9.079 9.269 10792 11.470 1.957
ILMP_408 MM _018136.2 ASPM 24211028 7.0 6674 2.803 2.814 1.0956
ILMMN_26449 MM _002579.1 PALM 45857041 5146 4 536 6773 6,809 1.950
ILMM_138324 MM _199163.1 TMEPRAI 40217615 2.041 2.4518 10791 9. B 1.949
ILMMN_23854 M _014467 1 SRFX2 TESTE18 6123 54453 7.832 7629 1.943
LM MN_34968 MM _004073.2 PLKZ 41872373 4 6450 54511 6.736 7.309 1.942
ILMMN_3335 M _O06774.2 COCA2ER2 300595963 5.883 5.624 7.3453 8.034 1.940
ILWM_17948 M _181427.2 GABPB2 68215703 6.714 6.771 8.685 8. 665 1.933
ILMMN_26025 MM _024554.2 PGBDS 8777747 6.271 6.347 7645 8.831 1.929
ILMWN_3596 MM _178865.3 SERINCZ 71834571 8.689 9.448 10,693 10,20 1.928
ILMM_3836 MM _018367.3 PHCA 31543398 5.973 6.085 8.105 7.792 1.920
ILMM_10445 MM _015062.3 FPRC1 40207451 9.893 2.956 10,861 10822 1.917
ILMMN_37820 MW _938393.1 LOCRES0203 29042508 2.5745 2.640 10,748 10.200 1.916
ILMM_21964 MM _002648.2 Pl 1 21543400 2.4811 2.510 9.956 10888 1.912
ILMM_138005 MM _175617.2 MT1E 21581520 7.097 6.771 9107 2.683 1.911
ILMMN_12005 MM _013282.2 LUHRF1 16507203 7110 6.997 9.006 8.922 1.911
ILMMN_14503 M _O03749.2 IRS2 38683858 8.14a7 8.487 10,233 10.227 1.909
ILWM_17263 M _006795. 2 EHD1 30240831 9.824 9669 11.693 11.609 1.905
ILMM_30018 MM _003236.1 TGFA 4507460 6.891 6.839 8.651 5.084 1.902
ILMIMN_B340 | NM_001020820.1 h ADM GEA32926 7.443 LARE 9.124 9.291 1.897
ILMM_9368 MM _201277 .1 CMM2 41327728 10.298 10287 12244 12212 1.886
ILMMN_26720 MM _006022.2 TSC22M 21543826 8.248 2.947 10,568 10.290 1.881
ILMM_16273 MM _203434 1 IERSL 44681485 6.062 6,336 2.4032 7.745 1.880
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Tahble 5, continued
ILMMN_9308 MM _003244.2 TGIF 28178841 5.703 5524 7.380 7.582 1.872
ILMM_13727 NM_001062.2 TCMN1 2071007 5.420 5.588 7.280 7467 1.870
ILMM_26276 MM _032525.1 TUBBE 14210435 7.840 5.009 9.723 9.965 1.869
ILMMN_8058 MM _134268.3 CY 5B 38454323 5.985 7.234 9.233 8.696 1.855
ILMMN_7092 MM _003686.3 ExX01 39995068 §.300 6.235 8.135 8.085 1.848
ILMM_40918 WM_291277.4 DKFZpT61P042| BY027874 8.045 8.329 10,134 9.927 1.844
ILMM_12475 MM _003567.2 BCAR3 G2243883 9.400 9.531 11.653 10,862 1.842
ILMM_19577 MM _178868.3 CMTME 321304835 6.505 B.717 8.706 8.198 1.841
ILMM_30154 MM _0032458.1 TK1 4507518 5916 5.459 7.607 7.440 1.836
ILM M_B52 MM_007105.1 | SLCZ2A18BAS GO05877 5.667 5.392 6.926 7.788 1.827
ILMM_26362 MM _153840.2 GPR110 F1743939 6.146 5.242 8.308 7.732 1.826
ILMM_137805 Wb _004217 .1 AURKB 4759177 6.036 6.106 7.818 7.970 1.823
ILMM_12816 MM _015703.3 CG1-96 G27514922 7.840 7673 §.580 9.569 1.823
ILMM_5708 MM _005238.2 ETS1 41393580 7.549 8.287 9834 4 636 1.817
ILMM_25474 MM _175229.3 |QGAPS 39753960 7216 7113 8.584 4.368 1.812
ILMM_18457 MM _024667.1 VPE37H 13375925 7151 7.485 9.180 9.107 1.811
ILMM_18617 MM _031426.2 Corfad 50428929 5.083 5.954 11.009 10.683 1.808
ILMM_B5344 Hs. 300262 i 51477606 4,358 5213 6.235 B.945 1.805
ILMM_15421 MM _002068.1 GMATE 4504038 9.330 8.921 10,843 11.0117 1.805
ILWMN_138827 MM _145810.1 COCAT 22027513 7.436 7.383 9.218 9.212 1.800
ILMM_26148 MM _018154.2 ASF1B B7782340 5.350 5.347 7.042 7.254 1.789
ILMM_20107 MM _006739.2 MCM 5 23510447 5.880 5828 7.719 7.B7B 1.788
ILM M_534 MM _002754.3 MAPK13 20986527 7.838 7.220 9.034 9.F92 1.784
ILMMN_2570 MM _000591.1 cD14 4557416 7468 8.057 9.841 9.150 1.783
ILMMN_4328 MM _018948.2 ERRFI1 21314673 11.387 11.417 13.250 13.114 1.780
ILMM_15973 MM _012116.2 CBLC 20149585 5.850 6.711 8.562 8.956 1.778
ILMM_B0817 Hs. 184721 1] 8143882 6.387 6.430 7.839 8.627 1.775
ILMM_25778 MM _004385.2 CEPG2 21361115 6.011 5.426 7.838 7.159 1.775
ILMM_28602 | NM_001007538.1 TMEMA4E 56090522 5.340 5773 7.281 7.2 1.770
ILMM_5835 MM _014777.1 KIAADT33 TEE1 931 6.345 §.202 8.182 7.401 1.768
ILMM_3112 MM _003378.2 WGF 17136077 5.044 5.585 7.213 5.952 1.768
ILMM_16821 MM _0208459.1 SHRM 18699721 6.438 5.863 5.087 7.750 1.768
ILMM_20921 MM _018685.2 ARLMN F1E57083 6.370 6.125 7.810 8.219 1.767
ILMM_18397 MM _021960.3 MCLY 33519459 7.740 7.981 9522 9.732 1.767
ILMM_35907 WM _931068.1 C130rf25 89036826 7.186 6.798 8.512 §.994 1.761
ILMM_1770 Wb _006342.1 TACC3 5454101 5.858 5.966 7.814 7.527 1.758
ILMM_B736 MM _003975.2 SH2ZD2A 31543620 5.906 6.655 8.667 §.408 1.756
ILMM_4070 MM _002354 .1 TACETD1 4505058 5.284 7637 10,018 9.413 1.755
ILMM_28483 MM _152515.2 FLJ40629 32526889 5.980 5.385 7.246 7 622 1.752
ILMM_99306 Hs. 517692 1 20364037 5129 5.221 7.048 5.803 1.780
ILMM_20349 MM _004508.2 1011 40018632 7130 6.915 8.591 §.948 1.747
ILMMN_3329 MM _003820.2 THFRSF14 23200040 6.430 7,139 8.873 g.487 1.746
ILMM_29528 MM _014575.1 SCHIPY TBA7534 B.576 5.435 8.333 8.164 1.744
ILMMN_4868 MM _003885.2 COKAER1 34304373 5.920 5.888 8.540 8.749 1.741
ILMM_14470 MM _033504.2 TMEMA4 34147466 5.509 5.336 7.824 8.372 1.725
ILMMN_10261 MM _012137.2 DDAH1 F1881756 5100 5.240 7153 B.E19 1.716
ILMMN_9B54 NM_020179.1 Fr& 9910225 7.044 7105 9.073 §.602 1.713
ILMMN_23200 MM _017816.1 LYAR 89233497 8.372 5.409 10039 10,159 1.709
ILMM_14069 MM _000147.2 FUCAT 24475878 7.250 5.843 8.819 8.658 1.692
ILMMN_5608 MM _182826.1 SCARAZ 335954921 5.326 5.057 6.864 5.902 1.682
ILMM_29852 | NM_001008218.1 AMY1B 56549661 7.188 6.759 8.832 8.485 1.681
ILMM_1387 MM _020799.2 STAMBPL1 52694663 5.989 6.433 8.268 8.543 1.680
ILMM_11282 MM _020796.2 SEMA BA 47132510 8.032 8.441 9.543 10.004 1.687
ILMM_3628 MM _024094 .1 DCCl 13129085 5.766 5.830 7.652 7.4 1.685
ILMM_28160 NM_001102.2 ACTHI 12025669 10.343 9873 11.823 11.661 1.684
ILMM_3414 MM _021149.2 COTL1 23510452 7.302 6.431 8.746 8.348 1.680
ILhM_10290 Wb _013314.2 BLMNK 40353774 §.180 6.119 7.755 7.905 1.676
ILMM_28413 Wb _002053.1 GBP1 4503938 6.548 5.839 8.386 §.350 1.674
ILMM_30168 MM _015004.1 T EM 454 3922242 6.508 6.282 7.752 8.380 1.671
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ILMM_3104 MM _006047.4 REM 12 33469952 B.538 5.835 8.407 8.305 1.669
ILMMN_17961 MNM_001300.4 KLFB SEA50115 11.453 11.734 13122 13.403 1.669
ILMMN_17288 MM _005491.1 CHorfg 4885170 6.361 7.047 8.731 8.014 1.669
ILMM_B225 MNM_016343.3 CEMPF 54770833 5.805 5.615 7.291 7.449 1.660
ILMMN_4806 MM _003921.2 BCL10 20336470 7.200 7.038 8.748 5.807 1.659
ILMMN_24075 MNM_000428.2 LTBPZ 46389563 5.835 5.235 7.750 7. 637 1.658
ILMMN_6472 MNM_177401.4 MIDMN 587614507 8.246 8.014 9,952 9.718 1.6595
ILMMN_29936 MNM_000963.1 PTGS2 4506264 5.685 5776 7011 7.764 1.652
ILMM_14714 MM _024599.2 RHBDF2 24432005 9135 9.086 10.833 10.688 1.651
ILMMN_15317 MNM_012081.3 ELLZ 34222158 8.242 5.193 9912 9.820 1.648
ILMMN_14586 MM _002309.2 LIF BO0G018 5.282 4.591 5.750 §.420 1.648
ILMMN_26237 MNM_006082.2 K- ALPHA-1 57013275 12.733 12,304 14.083 14217 1.638
ILMWMN_139141 MNM_053056.1 ZONDA 16950654 9.807 100377 12.054 11.506 1.638
ILMMN_188495 MM _030928.2 com 19823847 B.759 6.711 8.433 8.281 1.622
ILMMN_25046 MM _006475.2 RADS1AP1 19823778 5.463 5.888 7108 7486 1.621
ILMMN_29649 MNM_003017.3 S5FRS3 31377542 7.838 7.841 9.327 9.393 1.620
ILMMN_12806 MM _014540.2 MUAK 48374438 7.081 7.463 8.580 4.185 1.615
ILMMN_29566 MM_014344.2 FJx1 18765710 9.089 9.303 10.834 10,780 1.611
ILWMM_11103 MM _013390.1 TMEM2 7019554 7.148 7.418 5022 8.760 1.608
ILMMN_33245 HM_035299.7 ZEWIME 8983661 6.910 7.543 5.985 8.682 1.607
ILMMN_15847 MM _203418.1 DSCR1 44EB80108 5.350 5.318 B.756 7116 1.602
ILMMN_5694 MM _153322.1 PMP22 24430164 5.307 5.650 7.028 7121 1.596
ILMMN_T6952 Hs. 130313 1] 108384922 B.644 6.684 8315 8.203 1.595
ILMMN_7921 MM _031476.1 CRISPLDZ 13889331 6477 6.621 8.7 7.970 1.594
ILMM_B015 MNM_003078.3 SMARCD3 51477705 7.645 7.807 9.753 5.882 1.591

ILM M_752 MNM_183049.2 TMEL3 72255572 12,668 12406 13.827 14,328 1.591
ILMMN_12497 MNM_002970.1 SAT 4506788 11.435 11.431 12.856 13.091 1.590
ILMMN_23836 MM_005418.3 575 47132528 5.840 5.087 7887 7.645 1.687
ILMMN_21257 MNM_021158.3 TRIB3 41327117 5.088 5.031 9.296 10.007 1.587
ILMMN_23486 MNM_173354.2 SPMF1LK 48762713 9.456 9.405 10.579 11.151 1.584
ILMMN_5933 MNM_021194.2 SLC30A1 52352802 §.085 7.888 4.650 9,485 1.581
ILMM_11844 | MW _001015115.1 FANCDZ GRS25887 5.853 5.667 7.252 7.328 1.580
ILMMN_121747 Hs. 563566 1] 5363671 B.811 7.120 8.737 8.354 1.580
ILMMN_18885 MM _006932.3 SMTH 19813393 5.038 5.916 7.E01 7.A10 1.6879
ILMMN_8268 MM _025135.2 FHOD3 58331241 5.482 .665 8.430 TITT 1.6875
ILMMN_25780 MNM_002588.2 PCDHT 145894930 6.208 6.073 7.881 7.545 1.873
ILMMN_23081 MM_016274.3 PLEKHO1 21361610 6.133 5.828 7707 7.396 1.871
ILMMN_43534 HM_498369.2 LOC441019 BBA74518 9.553 9.414 11.161 10,942 1.568
ILMMN_28325 MNM_005354.2 JUND 10938013 12,026 12,027 13.812 13.676 1.568
ILMM_12351 | MW _001002876.1 C220rM8 50845413 B.E29 5.995 7.835 7.923 1.867
ILMM_7 455 MM _024871.1 MAPED] 13376305 6.539 5.858 8.424 8.102 1.664
ILMM_13393 MNM_016498.3 MTF18 51243054 8.811 5.960 10.693 10.200 1.561
ILMMN_14271 MM _033267.2 IRK2 52138574 10,364 10137 11.841 11.675 1.558
ILMMN_5047 MNM_152308.1 WG C 24665 24308244 6.079 5.096 7.588 7.GA6 1.554
ILMMN_23585 MNM_002108.2 H2AFK 52630339 7.128 7.241 8.828 8.642 1.551
ILMM_22527 | NW_001031628.1 | LOCS7228 76486484 5.787 5.135 7.580 7442 1.550
ILMMN_23238 MNM_058187.3 C2orB3 38372914 9.735 9.773 11.513 11.094 1.650
ILMM_11038 MM _145018.2 FLJ25416 25072198 5.488 5.875 7161 7.298 1.6543
ILMM_103787 Hs. 5382549 1] 23273338 6.7594 6.579 8.208 8.243 1.538
ILMMN_27083 MM _032265.1 ZMYHD15 141499395 B.257 5.358 7.853 8.132 1.635
ILMMN_21172 MNM_138131.2 NUP38 56549641 5.615 5.436 5.986 7.128 1.6832

ILM M_552 MNM_003582.2 O RIK3 51702239 8.691 8.478 10,307 9,920 1.529
ILMMN_23474 MM _144625.1 TMEM 125 21389442 5.182 5.961 7764 7.440 1.6825
ILMMN_26598 MM _004368.2 CHNZ 41327728 5.706 5.005 7.407 7.345 1.6821
ILMM_2839 MM _007174.1 CIT 32688687 5.508 5.206 6.787 §.950 1.811
ILMMN_26599 MM_001071.1 TYMS 4507750 7812 7778 9512 9.095 1.509
ILWMMN_115869 MNM_004232.2 50C5E6 21450784 4 882 5.485 6.746 6.737 1.508
ILMMN_28470 MNM_006372.3 SYMNCRIP 23397426 9.622 9.276 10,846 11.065 1.507
ILMM_124127 Hz. 571946 1] GB284565 7136 7.194 8.553 8.781 1.602
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Tahle 5, continued
ILMN_3818 NM_145253.1 FAM100A | 21687061 5143 | 6386 | 7.817 | 7.696 1.500
ILMMN_137303 | NM_D0G888.2 CaLMA N377794 | 8580 | 8E94 | 10032 | 1023 1.484
ILMMN_17338 | WM_D01013652.1 | LOC389791 | 618668750 | 6324 | B.413 | 7.758 | 7.966 1.484
ILMN_18637 | MM_001034.1 RRM2 4557844 5807 | 5880 | 7335 | 7.350 1.484
ILMI_2565 NM_001101.2 ACTH 5016088 | 11.871 | 11.467 | 13097 | 12.226 1.493
ILMN_16427 | MM_001237.2 CCNAZ 16950853 | B.477 | BB51 7842 | 817 1.482
ILMN_12401 | NM_022767.2 1SG20L1 21362093 | 8748 | 8839 | 10380 | 10210 1.481
ILMIN_5126 NM_020804.1 PLEKH&4 | 10190743 | B.013 | 6466 | 7732 | 7.725 1.488
ILMN_14281 | NM_016358.2 NUSAPT 59710089 | 7704 | 7807 | 9220 | 9258 1.484
ILMMN_20105 | MM_152341.2 PAQRA N542755 | B492 | BB34 | 7.880 | B.210 1.482
ILMN_22933 | NM_024823.2 NUP 210 27477133 | 5784 | 5833 | 7476 | 7.188 1.472
ILMN_2137 NM_003461.4 e 53530843 | 10.418 | 10500 | 12085 | 11.807 1.471
ILMIMN_5766 NM_153752.1 C21orB4 24371253 | 5304 | 5278 | 6.837 | B.682 1.458
ILMN 11272 | MM_032412.2 | ORF1-FL48 | 31543361 8.431 8.484 | 9852 | 9.995 1.486
ILMN_23731 | NM_002201.4 1SG 20 34147571 7322 | 7857 | 8961 9.235 1.458
ILMMN_ 14280 | MM_017481.3 WOR 53779350 | 10.474 | 10274 | 11.751 | 11914 1.458
ILMMN_15226 | MM_000785.3 | CYP27B1 74089700 | 7480 | 7.361 8.807 | a.847 1.457
ILMN_20208 | MM_012112.4 TPX2 an354199 | ma3os | &7 | 7raaz | roe 1.452
ILMI_3481 NM_033661.3 WOR4 40217837 | 8034 | 7739 | 933 | 8327 1.445
ILMI_8372 MM_005139.1 ANKAT 1876642 7700 | 7Ee7 | 9234 | w.o3m 1.438
ILMN_24887 | MNM_178448.2 COorf140 N3HGE7 | 5802 | 5450 | 7450 | 7.085 1.432
ILMMN_23620 | MM_022348.3 HCAP-G s0658080 | 7018 | GE95 | 8103 | 8472 1.431
ILMN_9514 NM_181054.1 HIF1A NO7TFN0 | 7298 | 7403 | 8857 | B.704 1.428
ILMMN_21065 | MM_002539.1 0DCT 4505488 9445 | 9270 | 10859 | 100591 1.417
ILMMN_30043 | MM_003542.3 | HISTIH4C | 21071024 | 11.812 | 11.880 | 13199 | 13.297 1.412
ILMIM_9820 NM_021732.1 BYPI 11119427 | 12564 | 12685 | 14180 | 13881 1.411
ILMMN_ 14823 | MM_014882.2 | ARHGAP25 | 55770886 | 5213 | 5382 | B.807 | 6.607 1.410
ILMN_1213568 Hs. 563175 0 80848489 | 5174 | 5221 5480 | 6713 1.404
ILMI_3601 NM_003058.2 SLC2244 | 24497488 | 5987 | B.254 | 7.484 | 7.548 1.404
ILMN_26865 | NM_013248.2 X1 0127526 | 8147 | 9397 | 10710 | 10633 1.400
ILMN_24353 | MNM_001614.2 ACTG1 11038618 | 12178 | 11.604 | 13330 | 13241 1.384
ILMMN_14011 | MM _0D466B.1 VAN 4758311 8 561 8619 | 9874 | 10183 1.393
ILMI_7 233 MM_014783.3 LCMT2 2455233 | 7438 | 7464 | srom | mET 1.380
ILMI_2730 NM_012118.2 CCRMAL N083027 | 6738 | 6425 | 7.887 | B.047 1.385
ILMN_24570 | MM_178814.3 | LOC163850 | 39753952 | 7.314 | 7.475 | &.861 5.685 1.378
ILMMN_12915 | MM_004458.1 ACSLA 4758331 9547 | 9357 | 10889 | 10756 1.371
ILMN_11802 | MM_004856.4 KIF 23 20143965 | B576 | 6459 | 7.765 | 5.006 1.368
ILMN_28800 | MM_014316.1 | CARHSP1 7656094 | 10.080 | 8.934 | 11.554 | 11176 1.388
ILMMN_27321 | MM_020412.3 CHMP1B 42734391 | 10180 | 10239 | 11843 | 11488 1.366
ILM 1789 NM_017801.2 CMTME 2130534 | 8426 | 8367 | 9.904 | 9.610 1.383
ILMMN_28588 | MM_003455.2 ZMNF 202 56699474 | 5873 | 5824 | 71238 | 7274 1.358
ILMI_3091 NM_014888.1 FaM3C 7661713 7208 | 7475 | 8777 | 8.0 1.358
ILMIM_7414 NM_002285.2 LBR 595749 | 9498 | 9259 | 10854 | 10507 1.353
ILMN_28300 | MM_016101.3 MIPT 59710091 9582 | 9466 | 10803 | 10827 1.341
ILMIM_3629 MM_182507.1 | LOC144501 | 32698852 | 6198 | B.468 | 7BBE | 7.660 1.340
ILMMN_11198 | MM_005853.2 MT2A N54324 | 13.835 | 13691 | 15283 | 15015 1.326
ILMMN_25462 | MNM_024708.2 8587 0089993 | 5498 | 5274 | Birz | B 1.320
ILMN_11340 | MM_024080.1 ELOVLE 13120087 | 6853 | 6823 | sa3s | mose 1.308
ILMMN_12210 | MM_199328.1 5LC4343 | 41056258 | 6868 | 7175 | 8308 | 8350 1.308
ILMN_28002 | MM_181353.1 101 NHT96 | 11104 | 11118 | 1285 | 12282 1.308
ILMMN_18208 | MM_013328.2 PV CR2 21361453 | 8544 | 8816 | 9915 | 10060 1.308
ILMIN_T 4675 Hs. 100261 0 4526785 | 7505 | 7388 | 874 5.747 1.304
ILMMN_11616 | MM_002915.2 RFC3 N795536 | BO75 | 6.236 | 7.319 | 7.588 1.298
ILMI_2930 MM_052842.2 BCL2LIZ 2033631 7778 | 1712 | sesz | e.o9s 1.294
ILMN_12352 | MM_198434.1 STKE 8377565 | 7036 | 6707 | BA97 | B.132 1.293
ILMI_§890 NM_021034.1 IFITM3 11995467 | 12.872 | 12732 | 14032 | 14183 1.291
ILMN_29766 | MM_021934.3 C1Z0r44 34272337 | 8413 | 87on | 98m 9.868 1.288
ILMI_7342 NM_004736.2 HPR1 19923271 9848 | 9745 | 11.288 | 10802 1.287
ILMN_18194 | MM_021805.1 5IGIRR 11141876 | B154 | BOB4 | 7.459 | 7.330 1.285
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ILMI_27584 MM _022338.2 C110r24 52851412 6.318 6.356 7.585 7. H46 1.283
ILMMN_138674 MM _014521.1 SH3EP4 TEETEGE1 9.683 9.845 11.117 10.986 1.283
ILMM_28859 MM _014887.1 PFAAPS TESEITO 7162 7.207 g.442 8.486 1.280
ILMI_17550 MM _D06963. 3 ZMF22 55775473 7.059 7.238 8.456 5.389 1.274
ILMI_19508 MM _014878.3 KIAADDZ0 33620772 9.754 9.548 10.895 10.952 1.273
ILMN_21821 WM _018063.2 EML4 18923486 5.283 8.247 9.671 9.406 1.268
ILMEM_15154 MM _003993.1 OSMR 4557039 6.625 6.307 7.738 773 1.268
ILMM_138016 WM _940078.1 TIUBBE 88047322 9.6649 4.783 10.816 11170 1.267
ILMMN_9420 WM _004281.3 BAG3 62530382 9.750 9875 11.152 11.103 1.265
ILME_10665 MM _018455.3 C1Gorfel 39725678 7.754 7.451 8.957 8.775 1.263
ILMMN_9627 MM _015169.3 RRS51 46094056 8813 8.736 10.067 10.001 1.260
ILMM_28355 MM _006170.2 MNOLT 76150622 10.195 10,072 11.382 11.347 1.231
ILMM_13273 MM _024329.4 EFHD2 42734435 10,862 10,823 12.087 12.075 1.224
ILMWMN_8253 MM _002473.3 WY HY 51317362 10,963 11.08% 12,230 12.235 1.209
ILMM_12133 MM _003088.2 FECM1 49472815 12.073 11.877 13.184 13.180 1.207
ILMI_11901 MM _012302.2 LFHM2 57165356 8.821 8.751 9.879 10.085 1.201
ILMM_26638 MM _203290.1 POLRIC 12560245 10.199 10.086 11.351 11.311 1.189
ILMM_12854 MM _016289.2 CAB 39 19745179 11.445 11.439 12,647 12.549 1.156
ILMI_24124 MM _003384.2 WRKI 71164882 7.246 7211 8.369 8.367 1.139
ILMI_14159 MM _000837.1 GRINA 57166372 11.612 11.718 10,478 10.524 -1.164
ILME_10669 WM _005077.3 TLE1 34147712 9.0649 §.083 7.825 7.924 -1.202
ILMMN_7322 WM _002291 .1 LAMB1 4504550 10.746 10,689 9544 9.453 -1.219
ILMIM_1454 WM _024815.2 NUDT18 40254968 3.461 8.482 7.307 7.1483 -1.227
ILMEI_10067 MM _014883.2 FAMT3IA1 56119109 a.070 8.211 6.775 7.042 -1.232
ILMEI_29330 WM _022106.1 C200M177 32698751 8.062 8.143 6.874 6.827 -1.252
ILMMN_2205 WM _020531.2 C20013 41327713 10.953 10,945 9682 9.708 -1.253
ILMMN_126812 Hs. 574731 a 13342530 6.213 5.098 4873 4.912 -1.263
ILMM_16625 MM _ 024537 1 FLJ12118 13375694 9632 9652 8.326 8.427 -1.265
ILMWMN_2097 MM _ 022905, 3 TTC23 53253299 8.796 8.687 7.468 7.473 -1.271
ILMM_10987 MM _000247.1 Mot 1A 48577450 9.7749 9.780 g.400 8.612 -1.273
ILMI_20088 MM _0011450.1 AMNPEP 4502094 9.312 5.880 7.916 7.825 -1.280
ILMMN_B132 MM _004064.2 CDKM1B 17978497 8.687 8.651 7.383 7.402 -1.282
ILMMN_13301 MM _013320.1 HCF C2 7019404 6.921 5.954 5.524 5.779 -1.287
ILMI_27088 MM _020141.3 Clorf119 52851428 8.253 8.1449 5.945 6.874 -1.291
ILMI_11318 MM _006821.3 ACOTZ 34147581 6.6B2 5.966 5632 5.416 -1.300
ILME_15035 WM _000877.2 IL1R1 27894331 7.884 76749 G.644 6.391 -1.314
ILME_26003 MM _012385.1 P& 68125649 10,980 11.022 9632 9.736 -7
ILMM_135887 Hs. 553806 a 21TTT4T 11.508 11.625 10.376 10.105 -1.328
ILMB_112484 Hs. 556082 a 19116194 8.357 8.073 6.811 £.939 -1.340
ILMEI_15434 WM _012464.3 TLL1 22547220 7141 7.258 5744 5.966 -1.344
ILMM_11368 MM _005928.1 MFGES 5174556 13. 464 13.532 12106 12.195 -1.347
ILMM_137328 WM _006736. 4 DMAJB2 34222304 10,416 10,436 9.281 8.872 -1.350
ILMM_B85308 Hs. 298873 a 27824249 7.256 7102 5673 5.085 -1.350
ILMMN_5224 MNM_031412.2 | GABARAFPLI SEGTEIEE 11.233 10,953 9.7493 9.672 -1.361
ILMMN_11871 MM _003739.4 AKRICS 24497582 13.929 13,528 12,553 12173 -1.365
ILMM_30002 MM _012427.3 KLKS 22208933 7.372 7.526 6.079 6.068 -1.375
ILMM_15545 MM _138452.1 DHRE1 19923982 10.933 10.931 59.278 §.835 -1.375
ILWN_9590 MM _017875.1 FLJ20851 89235149 8,362 8.518 7131 §.986 -1.381
ILMMN_4218 MM _005399. 3 PRKABZ A6BTT069 8.818 8.735 7.589 7178 -1.383
ILMMN_1735 MM _006829.2 C100rf1186 47078273 12.518 12.355 11.060 11.025 -1.384
ILMI_27027 MM _032408.1 PIMKA 14165271 9.814 9.805 g.418 8.3485 -1.403
ILME_13855 MM _003204 .1 MNFEZL1 4505378 9.837 9.733 8.273 8.452 -1.422
ILME_29650 WM _022740.2 HIP K2 A6B52175 9.858 4,894 8.611 8.294 -1.424
ILMMN_1226 MM _198513.1 CZ20orf44 41327688 10.616 10,303 9.050 59.003 -1.433
ILME_39557 WM _928728.1 LOCE45719 88942498 8.343 8.3749 5.927 6.901 -1.447
ILMM_25836 MM _024042.2 METRM 34147349 7.837 8.218 6.571 6.678 -1.453
ILMM_17578 MM _003944 2 SELEMBP1 16306549 B.E77 8.752 7.039 7ATY -1.458
ILMM_139087 WM _B387421 SGPP2 88959174 11,648 11.751 10.242 10.242 -1.458
ILMM_10039 MM _024661.2 CCDoal 21362023 10,555 10,475 9.104 9.001 -1.463
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ILMM_18038 MM _001731.1 BTG1 4502472 13.245 13044 11.5914 11.817 -1.4749
ILME_2416 Ml _00GB77. 2 GhPR 31542848 7.835 7.718 5833 F. 352 -1.484
ILWIM_114874 Hs. 561603 0 23066233 B.747 6.835 5,236 5,375 -1.485
ILMM_B779 M _020896. 2 QOSBFLS 22035607 10,481 10,609 9105 9,006 -1.4490
ILMM_20558 MM _0163359.1 RAFGEFL1 7705938 10.109 10,047 8436 8,733 -1.493
ILMM_74694 Hs. 101003 1} 27838294 6.845 B.773 50487 54870 -1.4496
ILhdt_102132 Hs. 534279 0 21845384 91492 9.422 7.693 7.844 -1.811
ILMM_27164 M _005410.2 SEPP1 62530390 10,930 11.118 9.555 9,459 -1.817
LM _T361 M _0072858.1 M E 6042201 98457 9.855 7.965 a.407 -1.520

ILh 828 M _030878. 2 ITLMZ ATE22351 6.689 6.812 5482 4. 977 -1.81
ILMM_13389 | WM _D010322781 MMP28 73808270 9191 9.4m 7.770 7.743 -1.534
ILM_1508 MIbd_0183498 2 CACKHAZDI a4112396 7.0 6.840 5217 5852 -1.546
ILMM_1T837 M _014007.2 ZMF2978 4526733 10,229 9.900 8.356 2.671 -1.540
ILMM_2T06S M _006RES. 2 HFSE 19523364 B.574 6.918 521 5170 -1.58481
ILMM_19750 | MW _001005404.3 YPELZ AE55008T 6.681 7.232 53499 4 406 -1.554
ILMM_26811 MM _174902.2 LOLRADI 341354 a.ray 8.9490 7.408 7.268 -1.586
ILMM_26434 M _030806.3 1ol G87R1542 8.427 8.725 £.931 7.099 -1.661
ILMM_42462 Hh_932354 1 LOCE447RD aa884ma 6.8491 6.874 5 446 51490 -1.565
ILMM_18734 MM _153046.1 TDRDS 42734387 B.670 6.436 4977 4991 -1.564
ILMM_247 36 MM _152466.1 C17orfeg 22748882 7118 7133 5271 5. 838 -1.5872
ILMM_3053 M _170744.2 UmCaB JPIEIAT 6361 6.421 4 878 4.7a0 -1.578
ILMM_14320 M _004428.2 EFMA1 3359681 10.630 10.646 2629 9,439 -1.674
ILMM_37098 Hh_942586 .1 LOCES1209 29036309 7.068 5,988 5,358 5.827 -1.586
ILMM_32324 WM _9375281 C100r73 290315946 B.776 6.910 53480 A 146 -1.5494
LMk _28123 M _001547.3 IFITZ2 222091 7.805 7.928 5938 B.235 -1.604
ILMM_39623 Whi_9370481 LOCE4T893 249033514 7122 727 5113 5912 -1.612
ILht_1151836 Hs. 561340 0 16548832 7.6808 7.604 687 B.180 -1.614
ILMM_92093 Hs. 438937 0 3529519 7149 7.878 5.684 5,805 -1.6149
ILMMN_2524 MM _005271 .1 GLUDM 4885280 12.611 12759 11.066 11.033 -1.634
ILMM_16562 M _004117 .2 FkBF& 17149847 12.682 12486 10824 10.961 -1.641
ILMM_B85954 MM _001072.2 UGT1AB 45827764 7.604 | 018 B.020 -1.648
ILMM_11805 M 0034081 ZFP3T 4507962 6.955 6,833 5600 4,863 -1.663
ILMM_9078 MM _020152.2 C21orf7 HMB42267 8.2454 8549 h.594 b.842 -1.684
ILMM_19500 MM _020747 1 ZHFEBOS SA74187T 7184 7.238 A 4456 5. 594 -1.686
ILMM_16523 M _000396. 2 CTSK 23110858 B.67Y 7.040 A.087 5248 -1.696
ILMK_40366 Whi_938461 1 LOCEA3626 29035446 Q9.6496 Q.6491 7.734 8227 -1.710
ILMM_28493 M _023944 1 CYP4F12 13184045 8.332 T 5.989 6,700 =117
LM _1481 M _024650. 2 FLJ22531 542734 10,465 10,511 8647 2,83 -1.724
ILMM_7BESE Hs. 128753 1} 7021073 6.5458 6.833 4963 4. 977 -1.724
ILMM_8703 M _17 06001 SHZD3C 41281820 6.827 7.364 54492 5244 -T2
ILMk_16293 Ml _153377.3 LRIG3 40355156 Q228 Q.482 7.264 7.938 -1.724
ILMM_33860 X _926530.1 LOCE43161 29031545 6.468 7.027 4,802 5.182 -1.7445
ILMM_13193 M _020431 1 TMEMB3IC 6742804 6.918 6.902 a517 4.7ar -1.748
ILMM_277458 MM _022751.1 FAMSGHA 12232414 8.289 8.022 6.081 6707 -1.761
ILMM_26240 MM _0012457 .3 CDOH13 B1676095 9924 94931 8130 8,196 -1.764
ILMM_15043 M _017791 1 C14orfas 85823349 7.435 T.426 5561 5 THA -1.768
ILIMM_26095 M 00589712 FXY D3 11612674 10,448 10394 8568 8728 -1.773
ILMM_15496 | MW _001024668.1 LETM D1 67089166 9429 9.604 7.696 7.7849 -1.774
ILMM_F1632 Hs.202585 1} 9873865 7.2458 7.533 5206 6. 036 -1.774
1L M_40428 hi_942885 1 LoC440828 885858863 8.025 7.8488 5828 6.332 -1.787
ILMM_20716 MW _17 36531 SLCaAS 27734934 7.948 8.2490 B.520 6,121 -1.798
ILMM_4567 MM _178008.1 STARD13 41281901 6.693 6.811 4. 4498 5403 -1.802
ILMM_11581 MM _017470.1 OPLAH 483148149 10168 10104 7.9496 8,628 -1.824
ILMM_276A2 Mb_004071 .2 CLK1 675451260 8115 8.2498 F.394 B.3645 -1.827
ILMM_92725 Hs 444329 0 3365151 10.075 9.594 7.818 8. 064 -1.843
ILMM_4529 M _017622.1 C17oras 85923020 9.581 9.684 7.648 7.826 -1.845
ILMM_26717 M _006308.1 HEPB2 5453687 6.670 7335 4.921 5,347 -1.868
ILMM_12567 MM _015005.2 FLJ20323 46353341 10147 101583 83N 8. 264 -1.873
ILMM_18486 MM _032160.2 1 Borfd a95938787 7.028 7.385 5443 5213 -1.874
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ILMM_7083 M_014751.2 MT331 20023852 2.063 0.347 §.194 §.445 -1.886
ILMM_20035 Mh_058239.2 FEXO32 23647142 8.836 9.374 7.405 6.809 -1.898
ILMMN_16107 MM _001085.4 SERFIMAZ 73858562 14.258 14.644 12751 12.278 -1.936
ILMMN_25965 M _002202.1 I15L1 4604736 7464 7.408 5.450 5.645 -1.838
ILMMN_29543 M _022165.2 LINTB 56676320 7.4506 7.491 5731 5.379 -1.844
ILMMN_8744 MM _153607.1 LOC153222 23957697 8.135 8.499 6.1345 6.597 -1.951
ILIr_1024%9 M _205862.1 UGT1AG 45827 TEE 2645 0.804 5.988 §.521 -1.965
ILMMN_G233 M _000196.2 H3D1182 314542840 7.591 7.375 5.463 5.558 -1.873
ILMMN_14880 MM _005384.2 MNFIL3 52630428 10.442 10,244 8.314 8.377 -1.897
ILWiP_28225 M _207387.1 CO1E4L2 46409425 743 6963 5.184 5.180 -2.008
ILMMN_15343 M _153034.2 ZNF 438 40255102 8.810 9.439 7.324 6.870 -2.028
ILMM_3809 M _148177.1 FBXO 32 22547143 10.809 11.028 9.204 8.865 -2.034
ILMMN_27286 | MM _001024646.1 CLK1 B7551262 10.400 10,406 8.287 g.444 -2.038
ILMMN_22366 MW _024617.2 ZCCHCE 58331271 11.512 11.524 9.387 9.564 -2.043
ILM_3567 M_005012.1 ROR1 4826867 5.884 7482 47322 5.8917 -2 066
ILMMN_137281 MM _005738.2 ARL4 47078225 9.756 9.742 7700 7633 -2.083
ILMMN_1966S M _198061.1 CES2 37622886 12.511 12,583 10.300 10.586 -2.104
ILMMN_22390 MM _006113.3 WA 3 21614495 9.169 9.482 6.868 7.434 -2.150
ILMMN_11566 MM _000240.2 MADA 33469954 13.362 13122 10.654 11.435 -2.198
ILMMN_5404 M _014454.1 SESMN1 VBT 436 9.607 9.431 7.400 7.209 -2.214
L M_540 Md_001706. 2 BCLE 21040323 11.273 11.211 8.932 5.065 -2.244
ILMN_25881 M _005823.4 W SLN GE303642 13.222 13.410 11.322 10.811 -2.249
ILMM_18558 MR _001512.2 GETA4 23065568 11.286 11.093 8.691 9.070 -2.309
1L T_BE42 Mid_002944. 2 ROE1 18924164 8.280 0.296 5.959 5.998 -2.314
ILMMN_10722 MM _004062.2 CDH1E 16507958 7413 b.944 4792 5.036 -2.315
ILMMN_11739 MR _002193.1 IRF1 4604720 11.063 11.357 9111 8. 645 -2.332
ILMMN_22942 M _0063593.1 NEBL 54453747 8.105 8.262 6.106 5.594 -2.333
ILMIN_1890 MM _000421.2 KRT10 40354191 12.224 13.005 9.907 10.583 -2.369
ILI P _30616 Hhl_940680.1 LOCE4851T BB061837 12,827 12,382 10,476 5,044 -2.395
ILMMN_9057 M _006472.1 THMIF 5454161 13.652 13.890 11.181 11.549 -2.406
ILMMN_26458 MM _025165.2 ELL3 TETE1448 9.264 8.850 6.276 7.018 -2.409
ILMMN_123332 Hs. 671151 0 10722614 8.843 0.656 6.219 6.392 -2.444
ILMMN_11770 M _005309.1 GPT 48853450 §.982 6.343 3.070 4.883 -2.486
ILMMN_3663 MM _005461.3 MAFB 652256 11.926 11.898 8.726 9.890 -2.554
ILWM_TE362 | MW _001005474.1 MFEBIZ f3832023 5372 9.440 5.146 7.485 -2.596
ILMMN_17486 MW _016335.2 PRODH 19924110 9.962 9.769 6.541 7.8575 -2.608
ILMM_35558 MM _379623.2 FLJ41200 89029186 5.901 8178 4,706 5.150 -2.612
LM _ 139156 | MW _001001663.1 FLI41603 48717281 5.508 10,022 7013 7.3 -2613
ILMMN_41814 KM _Z90629.6 C14orf7 g 89037518 13.288 13.494 10.541 10.967 -2.637
ILMMN_24488 MR _024320.2 ATAD4 34147376 9.089 8.451 5.858 6.331 -2.676
ILMMN_4286 MW _173462.2 PAPLH 50083294 8.930 9.280 5.8945 6.497 -2.709
ILMMN_34738 KM _945010.1 LOCES1913 89057548 7.941 8.120 5.501 4.968 -2.796
ILki P _2:38590 Mi_001039. 2 SCMMTG 42476332 10.4500 10, 266 7464 7.8 -2.801
ILMMN_137748 KM _930820.1 LRRKZ 89035472 6.231 6.760 4.053 3.186 -2.876
ILMMN_82165 Hs. 210380 1] 10435476 7.970 8.391 5.083 5.820 -2.879
ILWM_20483 | MW _001005340.1 GPMNMB H2694751 5.470 11.604 7652 7.594 -2.914
ILMN_71591 Hs.19339 0 34191392 9.050 9.362 6.304 6.274 -2.917
ILMMN_G327 MM _001885.1 CRYAB 4503056 5.985 9125 5.880 6.345 -2.942
ILWM_13696 | MW _001011708.1 | PRLIFRPZ A8743370 10.037 9818 6.727 7262 -2.983
ILMMN_19114 M _139072.2 DHER 3542542 9.781 9.646 §.307 713 -2.894
ILMMN_12568 MR _013281.2 FLRT3 38202220 11.298 11.262 8.007 5.384 -3.084
ILMT_ 4993 M _ 0182081 ETHEZ 2922648 8173 0641 5.709 4,931 -3.087
ILMN_20221 MM _000396.1 CYP4F3 4503240 9.989 9.289 6.064 6.722 -3.246
ILMMN_71322 Hs.13291 1] 2781275 7.150 7.358 4.096 3.458 -3.476
ILMMN_3297 MM _000777.2 CYP3AS 15147331 7764 8.018 3.926 4.744 -3.556
ILMMN_28619 M _000336.1 SCNN1B 4506816 8.376 8.553 4.505 4.760 -3.832
ILMM_91288 Mid_0024323.3 WPy TET09180 8380 937 5.013 4,365 -4.148
ILMM_5569 M _206857.1 RTH1 45827777 9.067 8.498 4.358 4,863 -4.172
ILMM_9893 MR _004089.3 TSC22D03 BZBE5622 12,668 12570 8.1445 8. 436 -4.328
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[Table 6: Affymetrix probe sets corresponding to
the GABZ-signature and their Pearson
correlation with sensitivity (GI1-50) to
Resveratrol, Piceatannol and 8D-1029 in the
NCI60 cell line panel.
Pearson | Pearson | Pearson
Affymetrix Gene | with GIBO | with GI50 | with GI50 Table B, cortinued

Probe Set | Symbol |to Resve-| to Picea- | to SD-

ratrol tannol 1029
2043435 st ABCAS -0.168 -0.367 0113 203963 _at cAl2 -0.134 0065 0.o09
208161 _s_at ARCCS -0.023 0334 0133 204508 _5_st cAal2 0142 0082 0063
209641 _= st ARCCS -0ma 02 0169 204509 _at cAlZ 0125 0089 03149
214979 =t AECCS -0.004 0.094 -00s52 210735 _z st cA12 -0172 0102 0o22
230682 _x_at ARCCS 0037 0172 0213 214164 _x_st cAl2 -0.111 0.057 0055
23T _x st ARCCS -0.023 0225 0102 215867 _x st cAl2 0130 0037 0os2
242855 st AECCS 0.097 0222 0.212 209956 _z st CAMKZE 0073 -0013 -1.269
228132 st AELIM2 0084 0180 -0152 210404 _x_st CAMKZE -0.028 -0ns2 -0.259
236057 _at AELIMZ -0.005 0.094 0.041 211485 _x st CAMKIE 0004 -0o0za 0257
242624 =t ABLIM2 0087 0411 0.1a2 213276 _at CAMKZE 0163 0114 0121
224552 =t ACEE -0.243 -010 -00E3 34546 _at CAMKZE o014 -0.041 -0.223
234453 _at ACES 0.081 -0.022 0.065 218309 _at CAMEZNT 0108 0268 0255
234484 = st ACEE -0.056 -0.037 -0z 225302 _x_st CAMKZNA 0150 0.200 0035
234501 _z st ACES 0034 004 0.104 229165 _at CAMKINT -0.061 0150 011%
235724 _at ACES -0471 -0.275 -0245 201432 _at CAT -0.235 -0.204 -0.125
200974 _at ACT A2 0155 0205 01492 211922 _= st CAT -0.324 0245 -0.204
215757 _at ACTA2 -0.0: -0.024a 0266 215575 _at CAT 0.044 -000a 0243
243140 st ACTA2 0055 -0.045 0.071 235365 _at CAT -0.211 -0.287 -0.244
206262 _at ADH1A 0055 0.034 -0528 21 2586 _at CCDCES -0.2458 0417 0003
207520 _at ADHAA -0.220 0.005 0206 242430 _at cCchCEa 0045 0155 0185
209160 _st ARRACS 0072 0325 00356 216595 _z_at L2 001E 0124 0.220
205623 _at Al DH3A1 0.0E1 0186 -0029 203415 _at CCMAZ -0.054 -0132 -0.065
203747 _at AOP3 -0.196 -0.022 0.071 213226 _at CCMAZ -0.049 0153 -0.029
39245 _at FLla] S -0.157 -0.470 -00s2 214710_z_at CCMB1 0.241 0,054 01149
39249 _at L] S -0.198 -0.023 -0006 228729 st COMB1 0.301 0.036 -0.008
201285 _at ARHGDIB -0.266 -0.327 -0400 202705 _at CCMBZ2 -0.060 -0 0145
212614 st ARIDSE 0295 0114 0213 232764 _at CCHWB2 -0.350 0154 -0.029
235404 st ARIDSHE -0.105 -0.334 -0107 232768 _at CCMB2 0208 -0 0198
2419659 _at ARIDSHE -0.00m -0.339 -0099 206455 _s_ ot CD3E 0117 0227 0.041
219915 _= st ASPI 0.030 0.032 0177 209554 _at CD36 0128 0138 -0.037
232238 st ASPIM 0245 0.0 0.209 209555 5 st D36 0059 -0.009 -0.253
239002 _st ASPM 0145 -0163 0.1a87 226766 _at CD3E 00E -0oa7 0031
24070 _s_st ATP10B 0138 0.340 0422 242197 _x_=t CD3E -0.072 0136 -0.056
220920 =t ATP10B 0107 0.003 -0.103 209850_z st CDC42ER 2 0052 0022 0033
205473 st ATPEY1B1 0.035 0076 -0126 214014 _at CDC42ER 2 0038 0106 0.081
209464 _at ALRKB 0247 0043 0.236 204126_s st ChDiC450 -0.017 -0044 0407
239219 =t AURKE 0.014 -0.053 0205 224755 _at CDCAS -0.025 0173 -0.246
209309 _st ATGP1 -0175 -0.044 -0410 224428 5 st chDCAY -0.050 -0.302 -0.174
7014 _s st A TGP -0.185 -0.066 -0 006 230060 _at chCAY -0176 0175 -0.039
219476 _at Clorfl16 -0420 01as 0.045 204726 _at CDH13 0133 nma 0154
219556 _at Clarfl 16 -0.022 0074 0.035 209532 _z st DT -0.359 -0z -0.237
228865 _st Clorfl16 -0.061 0234 -0058 228868 _x_st DT -01.332 -0134 -0.293
2412335 % st CMorfel -0.411 0474 0.007 2075825 _= st CEMPF 0151 -0.040 0477
206707 _x_at CEorf32 0175 0102 0141 209172_z st CEMPF 0.201 0.055 0405
209829 _st CEorf32 0177 0219 0177 209667 _at CESZ -0.074 01499 0034
220150 _s st CEorte0 0430 -0.274 -011a 209665 _x_st CE=2 -0.075 0.254 -0.056
223194 _= st CEorfas -0.245 0249 -00sa 213508 _x_st CE=2 -0.053 067 0005
233206 _=t CEorfss 0052 0133 0.m7 203554 _at CFl 0174 IR E) 0065
2545 _s ot CSorf3 0.211 0225 0.257 2181582 _s ot CLOMA -0.035 02493 -0.0581
232270 _at CSorf3 0226 0461 0105 222349 _at CLOMA -0.050 0,302 -0.061
232000 _st COorfs -0.1357 0,106 -0 026 201445 _at CHM3I 03572 0076 0,381
236526 _at CHorfs2 -0.062 0053 -0042 219400 _at CRTHAP -0.057 0011 0160
242477 st CHorfs2 0407 0017 0024 205146_= st CPYWL 0127 0151 0195
223074 3 at COorfsd -0.010 -0.002 -0.004 216365 _x_at CPWL 0073 0,019 -0.201
223075 _= 8t CHorfas 0175 ooy -00s3 217259 ¥ at CPWL -0.043 0174 -0.221
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205843 _x_at CRAT -0.276 0124 0.214 206564 _5_at HRHK 0197 0227 0144
209322 s ot CRAT 0.027 0154 0.223 206565 _at HRK 0.059 0ms -0.209
209253 _at CRYAB 0470 0132 0.062 201541 _=_at HEPB1 0.055 0345 0420
203917 _at CHADR 0118 0185 -0.013 206375 _s_at HEPB3 0118 0.005 0.069
209201 _x ot CHCR4 -0.581 -0.342 -0.275 204002_=_at 1A -0.104 0.081 -0.1594
211919 _s_at CHCR4 -0.5580 -0.364 -0.294 207949_=_at 1T A1 -0.361 -0.024 -0.462
27025 _at CHCR4 -0.573 -0.373 -0.254 210547 _x_at 1CA1 -0.243 03 -0.465
202434 _s_at CYP1B1 -0.025 0.090 -013 211740_st 1CA1 0.022 -0.056 -0.245
202435 _s at CYP1B1 -0.033 0212 0141 214191 st 1T A1 -0.065 -0.045 -0.262
202436 = at CYFP1B1 -0.055 0196 0163 208937 _=_at 101 0147 0.076 0.033
202437 _= ot CYP1B1 -0.097 0150 0.140 20M565_5_at 102 0135 0.005 -0176
206539 _s at CYP4F12 0.0z2 0146 0.025 201566_x_at 02 0146 -0.176 -0.152
206515 _at CYP4F3 0.016 0182 -0.062 213931 st 102 0.091 -0.224 -0.114
216646 _at DiCCH -0.009 0.008 -0.240 207526 _=_at 103 0.205 0119 0.069
219000 _s_at DCCH -0z -0.144 -0.099 201601 _x_at IFI Thi1 -0.193 -0.301 -0.154
203094 _at DD 2AH1 0.060 -0.066 0.063 214022 _5_at IFITh1 -0.193 -0.274 -0.239
229436 _s ot DD AH1 0166 -0.070 -0127 212203 _»_at IFITh3 0.267 0.070 0.336
243711 _at DD 2AH1 0136 -0.055 0137 203424 _s_at |GFBPS -0.355 -0.051 -0.057
221081 _s ot DEMND 2D -0.574 -0.150 -0.518 203425 _z_at |GFBPS -0.105 0.0H 01935
215151 _at DOCKIO 0156 0078 0.072 203426_=_at |GFBFS -0.272 -0.106 -0.044
219279 _at DOCKI0 -0.055 0134 0.337 211955 _at |GFBPS -0187 0me 0.098
218585 _s =t DTL -0102 -0.065 0.052 211959 _st |GFBPS 0.025 0.047 01749
222680 _s_at DTL -0172 -0.050 -0.095 231179 st IHP K3 0.050 -0.207 -0.23
223402 _at DUSP23 -0.254 0318 -0.043 203126 st IMP &2 0124 0114 -0.196
207042 _at EZF2 -0.128 -0.105 -0.254 2295358 _=_at 100G AP 3 0.335 0189 0.311
228361 _at EZF2 -0.154 -0.172 -0.239 241939 st 100G AP 3 -0.00 0025 0015
233352 _at EaF2 -0.251 -0.230 -0.018 231779 _at IR AKZ -0.022 0.076 01352
204540 _at EEF1A2 -0.145 0192 0.018 206104 _st 1511 -0.165 -0.281 -0.140
205427 _= st ELANMLZ -0.0s0 -0.060 -0457 206766 _st ITGA1D IRET 0074 0145
228260 _at ELANWL2 007y 0115 0.090 202803 _s_at ITGE2 -0.303 -0.425 -0.080
201510 _at ELF3 -0.050 0.269 -0.Ms 236955 _x_at ITGE2 -0.239 -0.323 -0.23
10827 _= = ELF3 -0.005 0115 -0.163 209405 _st HIF2C 0.287 -0.122 0.220
203729 _at EMP3 0.096 0.005 0.304 211519 _s_at HIF2C 0.323 -0.125 0150
203499 _at EPHAZ 0.325 0219 0.253 205775 _at KLKT 0153 -0.194 0.078
203345 _s_at ETYS 0.215 0.044 0.4m 239381 _at KLK7 0460 -0.056 0117
203349 _s ot ET"3 0.270 0032 0.437 207023 _x_at KRT10 -0.040 0187 0.364
MB3T5_s_at ET%S 0.260 0132 0.349 210633 _x_at KRT10 0018 0204 0.371
230102 _at ETYS 0.283 0.033 0.334 213257 _=_at KRET10 0.004 0218 0.357
204603 _at ExO1 -0.125 -0.059 0140 207935 _=_at KRT13 -0.069 0158 0130
209955 _s_at FAP -0.064 -0.025 0.091 209016_5_at HRTV -0.021 025 0171
201910 _at FARP1 0.166 0253 0.274 214031 _=_at HRTY 0.003 0.090 0077
201911 _s & FARP1 0.223 0.336 0.43 20M720_s st LAPTMS -0.377 -0.255 -0.262
227996 _at FARP1 0.053 0173 0.090 21721 _=_at LAPTHS -0.313 -0.291 -0.232
237TET _at FARP1 0.069 0020 0.070 212531 _at LCNZ2 a1 0185 -0.092
239246 _at FARP1 0.244 0118 0.222 202067 _=_at LDLR -0.089 -0.167 0114
205014 _at FGFEFR1 0.032 0171 0,051 2020658 _=_at LOLR 0.033 0.028 0.378
22T _at FLJ41603 0.016 0152 0.009 217005 _st LOLR 0.023 -0.035 -0.299
241350 _at FLJ41603 0.07 0139 -0.009 217103 st LDLR 0.024 -0.056 -0.256
219250 _s st FLRT3 0128 0106 0106 297173 _= =t LDLR -0411 -0.206 0.019
222853 _at FLRT3 0124 0.036 0.09 217183 st LDLR 0.055 -0.009 -0.245
227475 _at FOXa 0114 0.093 0127 209179 _=_at LEMG4 0.365 0367 0166
206774 _at FRMPD1 -0.005 -0.073 -0.243 211037 _=_at LEMG4 0135 0.234 -0.081
202535 _at FLC A 0.206 0261 0112 215270_st LFMG 0.041 0.000 -0.265
229157 _at FLC A -0.055 -0.007 0.061 226762 _at LFNG -0.009 0129 -0.150
214085 _s_af FUT3 -0.052 014 -0.180 219760_st LINTE 007 -0.010 0130
216010 _x_at FUT3 0.035 0130 -0.233 241957 o at LINTE 0.031 -0.170 0.039
203397 _s_af GALNTS 0.106 0258 -0.079 239155 st LOCES3108 0134 0.mo -0.305
203395 _s st GALNTS 0.043 -0.010 -0.220 226645 _at LRGA -0.073 -0.021 -0123
204836 _at GLDC 0.086 0121 0.039 202145 st LYEE -0.218 0135 0141
201141 _at GPNMB 0123 0128 0.265 205455 _at MCTR 0.091 0186 0.050
206709 _x_at GPT 0.056 -0.009 -0.246 213476 _x_at MC1R 0.356 0284 0473
202967 _at GETA4 01587 -0.040 0115 232092 _st MCARTT 0194 0029 -0.053
235405 _at GETA 0.322 -0.075 0137 235574 _at MCART 0.025 0257 0.066
207165 _at HM MR 0.204 -0.051 -0.011 20755 MCW S -0.200 -0.229 -0.0
209709 _s at HM MR 0.104 -0.125 0.021 216237 _=_at MCMWS -0.165 -0.152 0.028
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Takble &, continued Table 6, continued
208795 _s st W CM7 -0.M9 -0.258 -0.080 244439 st SPREDA 0ms 0.005 0104
210983 _s_at M Ch7 0015 -0.196 -0.090 212558 at SPRY 0.239 -0.047 0014
202201 s st MGP -0437 -0.184 0104 203217 _5 at STIGALS 0.249 0.257 0305
235451 _at MGP -0.366 -0.2584 -0.416 239755 at STIGALS 0190 -0.090 0220
219909 _st hkP 25 0.023 -0.027 -0.259 204542 _at STEGALMACZ 0.059 0.251 0196
222937 s st MMP 25 -0.089 -0.071 -0.036 204595 _5 at ST 0158 0.054 0144
224207 _x_at ibdP 25 -0.12 0.051 -0.108 204596 _s_at STCH 0143 0103 0132
239272 ot hkP 25 0.023 0.164 0111 204597 _x_at STC 0.129 0.045 0138
239273 s at MMP 25 0.002 0.220 0.069 230746_s at STCH 0116 0.040 0420
204745 x_at MT1G 0.094 0.035 0207 HMEG207_s_at ST -0.003 -0.147 -0.151
210472 st MT1G 0078 0.046 0.030 222557 st STMM3 0011 0481 -0.097
212185 _x st T 24 0.303 0.269 0.406 202289_s_at TACCZ2 0.037 -0.043 0011
215966 _st MY OSC -0.181 0.005 -0.171 M1352_3 at TACC2 0.045 -0012 0022
215039 _at MUS 2P 0173 0.017 0.206 201839 _s_at TACETDA -0.103 -0.013 -0.324
219978 _s_at MWUS 2P 0.040 -0412 0152 227279 at TCEALS 0272 0.021 0345
214607 _at P AK3E -0.040 0.042 -0.011 204106 _at TESK1 0.136 0124 02958
215952 _at PCSKAM -0.025 -0.016 0.060 201107 _s_at THBS1 0144 0.066 0205
205960 _st FOK4 -0.059 -0.026 0103 201106 _s_at THES1 0.311 0.1350 03522
225207 _at POK4 0.094 0151 0190 201109_5 at THES1 0.285 0.053 0381
F226ET _s_at PHCA 0179 0.266 0116 201110_s_at THES1 0.259 0.065 0379
222655 _at PHCA 0231 0.276 0126 25775 _at THES1 0134 0.014 -0.055
222689 _at PHCA 0.035 0215 0078 235056 _at THBS1 0218 0.081 0176
231321 _s_at PHCA 0116 -0.055 0.054 239536 _at THES1 0.275 0062 01739
225533 _at PHF19 0115 -0.088 0122 206415 st TLL1 0.043 0.066 -0.081
227211 _at PHF19 -0.346 -0.165 -0.166 221908 _at TWEM115 -0.109 0.024 0166
2TM2 s at PHF19 -0.362 -0.105 -0.155 221909 _at TMWEM118 -0.1357 0.080 0171
201397 _at PHGOH 0136 -0.062 0159 225822 _at THWEM125 -0.023 0145 -0.152
207469 _s_at FIR 0155 0.540 03504 205611 _at TMFSF12 0.130 0.093 0204
207717 _s_at PHP2 0106 0.074 0073 206395 _at THMMIZ -0.320 -0045 -0.249
214154 _s_at PHP2 -0.18 0.042 -0.109 201291 _s_at TOP 22 0172 -0.046 0183
235955 _st PLAZGAF -0.5325 0.003 0.064 201292 _at TOP2A8 0.201 0051 0144
215644 &t PLEK2 -0.059 -0.005 -0.190 237469 st TOP 22 0.237 -0.097 0181
210139 _s st PHP22 0.359 0.087 0451 204649 _at TROAP 0.091 -0.074 0.261
218009 _s_at PRC1 0166 0.273 0.295 209114 _at TEPAMT -0.012 0.196 0.036
205530_st PREDA 0102 0112 0.342 202154 _x_at TUBE3 0.301 0481 0072
27705 _at PRKD1 -0.070 -0197 -0.124 203594 _at TUBG2 -0107 0.011 0055
205319 _at PECa 0157 0.445 0.093 205807 _s at TUFTY 0.031 0.346 0195
236939 _at FTPLADZ -0.053 -0470 0.057 221490 _at UBAP1 0.033 0477 01418
244050 _st PTRLADZ -0.021 0.111 -0.035 46270 _at UBAP1 0.094 0.092 0148
204146 _at R&ADS1 AP 0.047 -0.140 0.044 202954 _at UBEZC 0.409 0420 0308
210051 _st RAPGEF3 0019 0.056 0.050 X326594_s_at LIGT1 A5 0.0356 0163 -0.395
206391 _at RARREST 0.043 0124 0.057 232655 st UGT126 0.090 0.014 0.0s51
206392 _s_at RARREST 0.005 0.154 0.062 225655 _at UHRF1 -0.140 -0.241 0.040
22872 _at RARRES1 0077 0.203 0.096 203026 _at FHTHBS -0.032 -0.504 -0.064
227758 _at RERG -0.186 0.037 -0.118 220933 _5 at ZCCHCE 00se 0.025 0309
244745 _at RERG -0.311 -0.214 -0.095 236155 _at FCCHCE 0.051 0113 0.039
202975 = at RHOBTES 0.391 0.254 0343 2362435 _at FCCHCE 0107 -0122 0228
202976 _s_at RHOBTH3 0.405 0.269 0311 238800_s_at FCCHCE 0.076 0.010 01149
216045 _s_at RHOBTES 03501 0.203 0311 242776 _at FCCHCG 0.053 0.1350 0053
216049 _at RHOBTE3 0122 0.036 0.008 220901 _at ZINF 483 0132 0.085 0262
225202 _at RHOBTE3 0.450 0253 0266 242463 _x_at ZNFE00 0117 -0.159 -0.134
240111 _at RHOBTES 0157 0.170 0124
205211 _s st RIM1 -0.058 -0.037 0273
209445 st SERPINAS 0150 -0134 0.104
212268 _at SERPINB1 0.036 0102 -0.413
213372 _s_at SERFPINB1 0.047 0.051 -0.075
228726 st SERPINE1 -0.M0 0.080 -0.049
239213 _at SERPINB1 0100 0176 0.097
205075 st SERPIMFZ 0.006 -0.039 -0.319
215921 _at SIGIRR -0.213 -0.099 -0.119
52840_at SIGIRR -0.169 -0421 -0401
219795 _at SLCEATS 0.041 -0.021 -0.249
204368 _at SLCO2M1 -0.026 -0.106 -0.0M3
226537 _at SPRED1 0211 0119 0150
235074 _at SPRED1 0118 0145 0155
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Table 7: Affymetrix probe sets corresponding to the GAB2-signature and their
differential expression between dasatinib-sensitive and resistant cells, expressed as
Signal-to-Noise Ratio {SNR).
Affymetrix| Gene SNR Affymetrix| Gene SNR Affymetrix| Gene SNR
Probe Set | Symbaol Probe Set | Symbol Probe Set | Symbol
204343 _at ABCAZ -1.2017 242477 _at CHarfaZ 0.2371 722549_at CLDN1 0.3482
208161_s at | ABCC3 -0.0133 223074 s &t | C9orf58 | -00917 201445 _at CNN3 0.3720
200641 s at | ABCC3 0.0550 223076 s & | COorfS8 | -0.2530 219400 at | CMNTMAPY | 0.0908
214979 _at ABCCS -0.1119 203963 _at CA1Z -0.5093 208146 5.at | CPYL -0.0417
230682 y_at | ABCC3 01751 204508_s at CA1Z -09347 216365 3 _at | CPYL 0.1075
239217 % _at | ABCC3 0.0813 204509_at CA1Z -02344 217239 5 at | CPVL -0.1267
247553 _at ABCC3 0.0015 10735 s at CA1Z -0.8612 205843 x_at | CRAT -0.3951
223132.at | ABLIMZ 0.0503 4164 % at | CAIZ -0.7568 208523 s at | CRAT -0.5555
236087 at | ABUMZ | -0.1537 16867 x at|  CA1Z -0.8885 209283 _at CRYAD 0.0510
242624 at | aBuM2 | -0.0219 200956 5 &t | CAMKZB | -0.4989 203917 _at CHADR 0.0597
274882 _at ACEST -0.3192 210404 3 at | CAMKZB | -0.0402 208201 x_at | CHCRY -0.2548
234483 at ACES1 01142 211483 % _at | CAMKIB | 02853 211918_s. at | CHCR4 -0.3531
234484_s_at | ACSS1 -0.3009 23276t | CAMK2B | -0D1198 7028_at CHCRY -0.1512
234801 s at | ACSS -0.0503 24846 at CamikIe | 00163 202434 s at | CvP1B1 | -0.08T1
236724 _at ACEET -0.5018 218300_at | CAMKINI | 01456 202435 s at | CYP1B1 0.1428
20097 4_at ACTAZ 0.2398 228302 3 _at | CAMKINI | 01840 202436_s. at | CYP1B1 0.2140
215787 _at ACTAZ 0.0256 220163 _at | CAMKINI | 0.2880 202437_s_at | CYP1B1 0.2173
243140_at ACTAZ -0.3125 201432_at CAT 00267 206539_s at | CYP4F12 | 04284
206262 _at ADH1 A -0.0249 211922_s at CAT 01285 J0B515_at | CYP4F3 0.0397
207820 _at ADH1A 0.0013 218573_at CAT -0.2897 216646_at DCC -0.4188
209160 at | AKRIC3 1.1867 238363_at CAT -00192 219000_s at | Do 0.0825
205623 at | ALDH3A1 | 0.4305 212886_at | CCDCEY 03816 209094 _at DDAHI 0.1613
203747 _at AQP3 -0.1151 242430_at | CCDCBI | -0.33% 220456_5 at | DDAHI 0.0988
29248 _at AQP3 0.0890 216508_s at CCLZ 03572 243711 _at DDAH 0.2452
28249 _at AQP3 -0.0056 203415 _at CCMAZ 0.3400 221081 s at | DENND2D | -0.2729
201288 at | ARHGDIB | 01788 13226_at CCMAZ 0.3368 215151_at | DOCKID | D.0573
212614 at | ARIDSB | -0.0984 H4710_5 at | CCMBI 0.3785 219279 at | DOCKID | D.0004
235404 at | ARIDSB | -0.2819 728729_at CCHE1 00412 218585_5_at DTL -0.1413
241969 at | ARIDSB | -0.0437 202705_at CChBZ 0.3987 222680_s_at DTL 0.2449
219918 s at | ASPM 0.3880 232764 _at CChB2 0146 223402 ot | DUSP23 | -0.4764
232238 at ASPM -0.0606 232768_at CChB2 -0.2503 207042_at EzF2 -0.1420
239002 _at ASPM -0.1005 206488_s at CD36 0.0526 728361 _at EzF2 0.0565
214070_s at | ATPIOB | -D.1916 200554 _at CD36 -01329 735582_at EzF2 0.1751
209208t | ATP10B | -0.2310 W09555_s at CD36 01412 204540_at | EEF1A2 | -0.1898
205473 at | ATPEVIB1 | -0.2273 J287RE_at CD36 01413 208437_s at | ELAWLZ 0.1634
209464 at | AURKB 0.5817 242197 x at | CD36 0.7499 228260 at | ELAVLZ 0.3036
239219.at | AURKB 0.2544 209850_5 at | COC42EP2 | 01384 201510_at ELF3 -0.0282
209308_at AZGP -0.2565 214014_at | CDC42EP2 | 01433 210827_5_at ELF3 -0.1838
217014_s_at | AZGP1 -0.2509 04126_5 at | CDC45L 0.1430 203729_at EMP3 0.3474
219476.at | Clofi16 | 03344 224753 _at CDCAS 03386 203499_at EPHAZ 0.9343
219856 at | Clomi16 | 04268 724478 s at | CDCAT 02473 203348_s_at ETV5 0.2261
228865 at | clomi16 | 01427 230060_at CDCAT 01252 203348_s at ETVS 0.5569
2M233 ot | CHorBl | -0.0234 204726_at COH13 01874 216375_5_at ETVS 0.4304
206707_x%_at | CBo32 0.1807 00832_3 at COT1 -0.2648 230102_at ETVS 0.5101
209829 at | CBorf3z 01513 728868 x_at | COT1 01835 204603 _at E{O1 0.2681
230150_s at | CBofBD | -0.2357 207828_s at | CENPF 03854 200955_s_at FAP 0.0377
223104 s at | CRorf®s | -0.0356 200172 5 at | CENPF 01835 20191 0_at FARP1 -0.0538
233206_at | CBargs 0.1985 200667 _at CESZ 00164 201911 _s.at | FARP -0.2407
212848_s_at | COor3 0.2988 209668 % _at | CESZ 0.0935 727996_at FARP1 0.0715
232270_at 903 03265 213508 3 _at | CES?Z 01442 237767 _at FARP1 -0.0824
232000 at | C9arf52 0.2523 203854 _at CFI 06272 739245 _at FARP1 -0.1B77
2IE26. at | COorsz 0.0964 218182 5 a | CLDN 01930 205014 at | FGFEP1 0.3408
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2277 at FLJA1G0E -0.023 209016 5 ot KRTY 01193 210138 5 at FMP22 0.1274
241380 at FLJ41RO3 0.1083 214031 5 ot KRTY 02074 218008_5 at FRCA 0.28149
2192580_s_at FLET3 0.3552 201720 5 &t | LAPTMS 0.0831 205880 _at PRKD1 0.1444
222853 at FLET3 0.4135 201731 _s &t | LAPTMS 0.5006 217705 _at PRKD1 0.2854
227475 at FOR@1 0.6437 212531 _at LCN2 0.3741 205319 at PSCA -0.0597
206774 _at FRMPD1 0.0773 202067_5 &t LDOLR -0.0216 236939 _at PTPLADZ -0.2552
202838 st FLICAT 0.2947 202068 5 st LOLR: o907 244050 _at FTPLADZ 0.1434
229137 _at FLICAT -0.2080 217005 at LOLR 0.0121 204146 at | RADSTAR 0.0724
214088_5 ot FLIT3 0.2703 A7 03_at LOLR -0.0265 210051 _at RAPGEF3 | -0.467
216010 x_at FLIT3 0.2436 M7 5 qt LOLR -01375 206391_at FARREST 0.3354
203397 _s_at | GALNTI -0.0281 217183 _at LDOLR -0.2507 206392_s_at | RARREST 0.2153
203388 5 at | GALNTI 0.0226 209179 5 at LENG4 0.7025 221872 at RARRES1 0.237
204836 _at GLDC -0.4364 21037 _5 ot LEMG4 01073 2ATTEE at RERG -0.4985
201141_at GFPMNMB 0.0807 215270_at LFMNG -0.8127 244745 st RERG -0.2456
206709 x_at GPT -0.0163 228762 _at LFMNG -014513 202975 5 at | RHOBTBZ 0.5507
202067_at GETA4 0.1563 215760_at LIMFB -0.1251 202976 5 at | RHOBTH3 0.5981
2354045 _at GETA4 0.2410 2419587 _x_at LIN7B -0.0530 216048_s_at | RHOBTB3 0.4641
207165 _at HWME 0.0572 239155 at | LOCES3103 | 0.0828 216049 at RHOBTH3 0.0948
209709_s_at HWME 0.0853 220648 _at LRG1 0.2809 225202 at RHOBTH3 0.7685
206864 _s_at HRK 0.0784 202145 _at LYBE -0.0463 240111_at RHOBTH3 0.3835
206365 at HRK -0.0995 205458 _at MR 01631 205211 5 8t RIM1 0.21149
201841 5 at HSFB1 -0.16M 213476 st MR 01376 209443 at | SERFIMNAS 0.0383
206375_5 ot HSFPB3 -0.0306 232092 _at MCARTT 04259 2268 st | SERFPIMNBT 0.7204
204002_5_at 1CA1 -0.4092 238574 _at MCARTT 0.0634 213572 _5 at | SERPINGT 0.8011
207949_s_at ICAT -0.9633 201755 _at MCME 0.1099 228726_at | SERPINB1 0.3225
210547 x_at ICAT -0.8523 216237 5 &t MCME 0.0816 2389213 st | SERPINB1 0.2244
211740 st 1CA1 -0.6783 2087958 5 ot MCMT -0.166S 205075 st | SERPIMFZ 0.2460
214191_at ICAT 0.1783 210983 5 at MCM7 -0.1743 218921_at SIGIRF -0.3994
202937 _5 at 101 0.2420 202291 5 at MiGP -0.1521 52940_at SIGIRF -0.3Ty
201565 5 at I=k -0.4045 238481 _at MiGP -0.0214 219795 at SLCEATY 0.0233
201566 x_at D2 -0.4726 219909_at MMP28 -0.0629 204368 _at SLCO2A1 0.1363
213931 _at D2 -0.16GE7 222937 5 &t MMP28 -0.2078 226837 _at SPRED1 0.4914
207826_s_at D3 0.2689 224207 _x_at MMP28 0.1944 235074 _at SPRED1 0.2638
201601 _x_at IFITh 1 0.6323 239272 _at MMP22 0.0824 244439 at SPRED1 0.6733
214022 5 =t IFITHt 1 0.8733 239373 5 ot M F28 o317 2125858 4t SPRYA 0.2549
212203 »_at IFIThi 3 0.6513 204745 x_at MT1G 0.5408 20317 5 at | ST3GALS -0.1945
203424 5 at IGFBEPS -0.3914 210472 _at MT1G -0.1444 239755 at ETIGALS 0.0269
203425 5 at IGFBEPS -0.4747 2185 x_at MT24 0.3611 2045842 gt [STEGALMACY -0.431
203426_s_at IGFBEPS -0.2139 218966 _at WY OaC -0.4062 204535_s_at ST -0.1292
211958 at IGFBEPS -0.29584 218039 _at MNUSAP1 0.7152 204586_s_at STC1 -0.1987
211959 at IGFBEPS -0.4112 219978 5 at | NWUSAR 05114 204597 x_at ST -0.1198
231179 _at IHFPK3 -0.1870 214607 _at PAK3 -0.3567 230746_s_at 5T -0.0028
203126 _at IMPAZ -0.3208 218952 _at PCEEAN -0.2453 218207 5 at ETMM2 -0.2173
229538 5 ot [ [QGARI 01753 205960_at POl 0.07454 2X2EAT_at SThMZ -0.2538
2415939 _at 1QGAPS 0.0851 235207 _at PDl4 01803 202288 s at TACCZ -0.0011
231779 at IRAKZ 0.3498 222687 5 & PHCA -0.0311 211382_s_at TACCZ 0.0393
206104 _at ISL1 0.1669 222688 _at PHCA 0.0834 201839 5 at | TACETDN -0.2499
206766 _at TGATD 01811 222689_at PHCA 0.0563 227279 st TCEALZ -0.1184
202803_5 ot ITGE2 0.2982 231321 5 ot PHCA -0.1356 204106 =t TESKI -0.4211
236958 x_at ITGE2 -0.1693 225533 at FHF14 06045 201107 _5 at THBEST 0.2882
209408 at KIF2C 0.4707 227211 _at FHF 19 0.3203 201108 5 at THEZ1 0.2508
211519_5_at KIF2C 0.4824 TN 5 qt FHF 14 018549 201108_s_at THBES1 0.21658
206778 _at KLKF 0.3250 201357 _at PHGOH 0.0473 201110_s_at THBS1 0.2028
238381_at KLKY 0.3196 207469 5 at PIR -0.2290 215775 at THBRS1 -0.2847
207023 x_at KRT10 0.2529 07T 5 8t FlkP2 02378 235086 at THES! 0.1583
210633 x_at KRT10 0.3828 214154 5 &t PLP2 -0.1900 239336 _at THBS1 0.1047
213287 5 at KRT10 0.5596 235958 _at FLAZGAF -0.48375 206415 at TLLY 0.2815
207935 5 at KRT13 0.1074 218644 _at FLEKZ 01881 2808 st | TMEMI1S -0.4085
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21909 _at | TMEM118 -0.6264
225822 _at | TMEM125 -0.20748
205611 _at THFSF12 01035
206393 _at THMIZ 0.1896
20129 g at TOP2A 0.2640
201292 _at TOP2A 0.4519
237469 _at TOP2A -0.0908
204649 at TROARP -0.4803
209114 _at TSPAMI 0.0340
202154 x_ 4 TLIBB3 0.3144
203894 _at TUBGY 0.0832
205807 _s at TUFT1 -0.2774
21 490_at LBAF 0.2669
46270_at LBAF1 0.241
202954 _at UBEZC 0.2767
232654 5 at LIGT1AG 0.59493
232655 _at LIGT1AG -0.19145
225655 _at UHRF1 0.5735
203026_at ZBTBA 01349
220933 5 at | ZCCHCH 01230
236155 at JCCHCE -0.3686
236243 _at JCCHCE -0.7
238800_s at | ZCCHCH -0.04149
242TTE_at ZCCHCE -0.52596
229901 _at ZMF 428 0.2833
242465 o ZMFEOD 0.0176
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Table 8: Genomic classifier based on the the GAB2-signature discriminating breast
cancer patients with good and poor prognosis
Affym etrix Average expression|Average expression
Gehe Gene Bank NKI dataset Probe Set in poor prognosis | in geed prognosis
Symbol Accession Systematic name | {(mapped via
MA QC) sam ples samples

ABCAZ MM _001089 MM _001089 204343 _at -0.0973175675675676 | -0.0874586145626030
ABCC3 MM_003786 MM _0037 86 209161_s_at -0.1132837837837940 | -D.1353186839080460
ABLIMZ A1240128 Contig53510_RC 228132 _at 0.0075136135135135 | -0.0006188103448376
ACTAZ M _001613 MM _001613 -0.02851013513513614 | -0.0676449022988506
ADH1A 1M _O006ET MM _0006 67 207820_at -0.1229729729729730 | -0.0620641436781609
AKR1C3E MM_003739 MM _0037 39 -0.0303851351 351351 0.0022494310344828
AQP2 MM _004325 MM _004325 38248_at 0.0052847222222222 0.00240021 41063592
ARHGDIB 20688 L20682 201288_at -0.011436 4264 864965 0.0153505172413793
ARHGDIB MM_001175 MM_001175 -0.0200845045945046 | -D.0066353793103448
ARIDSB ALD404T1 ALD40471 212614 _at -0.08100945045945046 | -0.0155751724137931
ARIDSB AA16IZIE Contig10363_RC -0.0575202702702703 0.004547935287 3563
ASFM AATAE494 Contig33814_RC 19318_s_at 0.0725136135136135 | -0.0232348620689655
ASFM MM_018136 MM _0181 36 -0.0293445845945G46 | -0.1333085928541940
ATPEY1B1 MM _001692 MM _001692 -0.2727872072972970 | -D.2627616896551720
AURKB AYy130028 Contig34729_RC 0.084177235540323486 | -0.1094642251171650
AURKB MM_004217 MM _004217 0.03289864564 26406 0.0172058542037 448
AZGP1 MM_001185 MM _001185 209308 _a -0,2488310810810210 | -D.0724386206996552
Clorm16 Ayy138165 Contig§4612_RC 210476 _at -0.0571554054054054 | -D.0721187816091954
CO0r3 AF043807 AF043807 212848_s_at 0.0020810810210811 -0.0158670517241378
03 AL137635 AL137535 -0.00R5472972972973 | -0.0192644712643678
COorfa2 AITE221 Contigd2263_RC -0.03080986436486486 | -0.0145442873663218
COorfag AR I0EETE Contig§3698_RC 223075_s_at 0.0337364864864865 | -0.0049932621244575
Ca12 MM_001218 MM _001218 215867 x_at -0.1706216216216220 | -D.0703488563218391
CAMKZE AF131776 AF131776 211483 x_at 0.0436013513513513 0.0283393823427177
CAMK N MM_018584 MM _018584 -0.0B45675675675676 | -0.04094140425287 36
AT MM_001752 MM _001752 201432_at -0.0014594504504595 0.0005220229885057
CCDCED ALD20169 ALDS0169 212886_at -0.0431554054054054 0.0036758302045977
coL2 MM_002982 MM _002982 -0.0216418918918919 | -D.0442826806551724
CCMAZ MM _001237 MM _001237 203418 _at 0.0621419818918913 | -0.0430983569362468
CCMBT AABIZ161 ContigfEE43_RC 228729_a 0.0424594504534585 | -0.11318706874712640
CCMB2 MM _004701 MM _004701 202705 _at 0.0322027027027027 | -0.1844693160319540
CD36 MM _000072 MM _000072 -0.1236554054054050 | -D.0762945172413793
COC45L MM_003504 MM _003504 204126_s_at 0.05306756756758676 | -0.0093011034482760
CDCAT A1992158 Contig§5725_RC 224428 s at -0.0806756756756757 | -0.327527166BE6EETO
COH13 MM _001257 MM _001257 -0.0166148649648640 | -D.0406801321838080
COT1 AFO70652 AFO70562 209832_s_at 0.0413513513513514 | -0.0432771421500233
CESZ MM_003869 MM _003860 209667 _at 0.007 8206853969559 0.0015881429881943
CFI MM _000204 MM _000204 202854 _at -0.0630337837837938 0.0043407 752620690
CLDMA AF101051 AF101051 218182_s at -0.0B45878379378378 | -D.0752664540220885
CHM3 MM _001839 MM _001839 201445_at -0.0435045045945048 | -0.0158344195402298
CPRYL AF217508 AF217508 -0.0542027027027027 | -D.0582470862068966
CRAT MM_000755 MM _0007 55 209522_s at -0.1332770270270270 | -D.0569630229985057
CRAT MM_004003 MM _004003 0.007 0B 7567 5675676 0.0310594 36781 G0G2
CRYAB MM_001885 MM _001885 209283 _at -0.1935337837837840 | -0.2234344712643680
CHADR MM_001338 MM _001338 -0.0733648648648650 | -D.0B42962413793104
CHCR4 MM _003467 MM _002467 217028 _at -0.0311283783783784 | -D.0797674587701150
CYP1B1 MM_000104 MM _0001 04 202437 _s at -0.07099932432432433 | -0.0042721233140655
DEMMD2D Al1404568 Contig53430_RC 221081_s_at -0.0B25878379378378 | -D.0287088735632184
DTL MM_016448 MM _016448 2185885 s at 0.0650743243243243 | -0.0670427E04505348
DUSP23 MM_017823 MM_017823 223402_at 0.0328722222222222 | -0.0142847143736101
E2F2 Ay13TE40 Contig48313_RC 228361 _at 0.0434932432432432 | -0.1274577828735630
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EEF1A2 MNM_001958 MM _0014958 204540_at -0.1831891891891850 -0.18686753448275490
ELF3 ARBZT1E0 ContigdB868_RC 0.00192567 56756757 -0.0134318160919540
ELF3 MM_004433 MM _004433 -0.0443513513513514 -0.0308425448275862
EMP3 MM_001425 MM _001425 203729_at 0.0213040540540541 0.0108019310344528
EPHAZ M _004431 M _004431 203499_at -0.0085000000000000 -0.0480073793103448
Ex O MNM_003686 MM _003686 204603 _at 0.0866851891891892 -0.06114601724137493
Ex 01 MM _006027 MM _006027 0.0791824324324324 -0.05156802258385057
FAR MM _004460 MM _004460 208955_s_at -0.147817567567 5680 -0.0817100402298850
FARP1 AlD28516 Cuontig38580_RC -0.1318513581358135810 -0.0394333620689655
FARP1 MNM_005766 MNM_005766 -0.0182770270270270 -0.0042042068965517
FGFBP1 MM_005130 MM _005130 205014 _at -0.1678310810810810 -0.1534052586206900
FLRT3 M _013281 M _013281 -0.11841881591589190 -0.0331315402298851
Foa1 AlBTEDSY Contig39891_RC 227475 _at -0.0511824324324324 -0.1024184942528740
FRMFD1 MNM_014907 MNM_014507 206774 _at 0.0443581081081081 0.0398352068965517
FUCA1 MM _000147 MM_000147 202838 _at -0.0887567567567568 -0.04163504558770115
FUT3 MM_000149 MM_000149 214088_s_at 0.0331148645864 8649 0.0027814540228585
GALNT3 MNM_004482 MNM_004482 203398_g_at -0.04589864864 86486 -0.04720849425287 36
GPNMB MNM_002510 MM _002510 201141 _at -0.0562297297 2972597 -0.0943240804597 701
GSTA4 MM_001512 MM _001512 202967 _at 0.012817567567 5676 0.0053533160913540
HMMR MM_012484 MM _012484 207165 _at 0.00345584594594595 -0.0466E54 425287 356
HRK, MM _003806 MM _003806 206864 _5_at -0.0023783793783784 -0.0562851321839080
HSFB1 MNM_001540 MNM_001540 201841 _s at -0.0331283783783784 -0.08304113759310345
1CA1 MM _004968 MM _004968 -0.0242228729729730 0.0057655689655172
101 MNM_002165 MM_002165 208937_s_at -0.0161180555555556 0.0013991565057539
102 MNM_002166 MNM_002166 201565_g_at 0.0121301369863014 0.01757 44335354725
103 MNM_002167 MNM_002167 207826_s_at 0.0124554594594595 -0.0082958160919540
103 HEA111 ¥BA111 0.0408855333333333 0.0421523709852773
IGFBPS AF055033 AFD55033 211959_at -0.0024728729729730 -0.13532043673160490
IGFEPS L27560 L27560 -0.0688445545945046 -0.1995905747126440
IGFBPS MNM_0005399 MM _000599 -0.0887027027027027 -0.2114060114942530
IMPAZ MM_014214 MM _014214 203126_at -0.02691851891591849 -0.1519654135402300
ITGA10 MM _003637 MM _003637 206766 _at 0.0594662162162162 0.05290587 24267722
ITGB2 MM _000211 MM _000211 202803_g_at 0.0017702702702703 -0.0427479367816092
KIF2C MNM_006845 MM _006545 0.035567 567567 5676 -0.1442553448275860
KLKT MM _005046 MM _005046 239381 _at -0.40611458648648650 -0.3655786103448280
KRT10 MM_000421 MM _000421 -0.1634027777777780 -0.0947164 485767 GEE
KRT13 MNM_002274 MNM_002274 -0.4402364864864870 -0.3557130747126440
KRTY MM_005556 MM_005556 208016_s_at -0.0429662162162162 -0.02933656859655172
LAPTMS MM _006762 MM _006762 20172 _s at 0.0028243243243243 -0.0458129025632583
LFMG AABE3360 Contig29647_RC -0.0780608108108108 -0.0635260057471264
LYBE MNM_002346 MNM_002346 202145_at 0.030864564 8648649 -0.075987 27586206490
MR Al123000 Contigs1 366_RC 205458 _at 0.0074729729728730 0.01704218455358120
MC1R MM _002386 MNM_002386 0.0333851351351351 0.0235363905045977
MCARTY AlZ6BO54 Contig30784_RC 0.0808581081081081 0.0715398333333333
MCME MM _006739 MM _006739 216237 _g5_at 0.0238175675675676 -0.06116809159540230
MCM7 D55716 D55716 208795_s_at 0.0414054054054054 -0.0577164830704937
MGP MM _000300 MM _000900 202291 _s at -0.2841901408450700 -0.1432557313177860
MT1G MN53454 ContigBE143_RC -0.1178108108108110 -0.1612321724137930
MT1G MNM_005950 MM _0054950 -0.10647297297 29730 -0.1455453738632180
MT2A MNM_005953 MM _005953 0.0116013513513514 -0.022689471264 3678
MY 05C MNM_018728 MNM_018728 218966 _at -0.1136824324324320 -0.0231488275862069
MNUSAP1 MM_016359 MM_016359 218039_at 0.0681013513513413 -0.1180766264367820
MNUSAP 1 MNM_018454 MNM_018454 0.0949324324324324 -0.02027 2365689987 4
PHF149 AL11T4TT AL1T1TATT 225533 _at 0.025364864564 8649 -0.0268385218390805
PHGDH AlD04352 Contigh1 14_RC 2013497 _at -0.0048797297297297 -0.164672471264 36380
PHGDH MM _006623 MM _006623 0.0197027027027027 0.0126551140787988
PIR MM _003662 MM _003662 207469_g_at 0.0593108108108108 -0.08723859770114594
PKP2 MNM_004572 MM _004572 -0.0057291BEEEGEEET -0.0006370497076967
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Tahle &, continued
PLEK2 M _016445 M _016445 218644 _at 0.03539564 06406487 -0.0101087281908179
PMP22 MM _000304 MM _000304 210139_s_at -0.0613377092846271 -0.02103738799407 31
PRC1 M _0034981 003981 0.0RBEAE9189189189 -0.13657 73563218390
PRED1 Mi_002742 M _002742 -0.0631 216216216216 -0.0312609080458770
PSCA M _005672 MM _005672 -0.2390405405405410 -0.2753426724137930
RARREST MM_002888 MM _002588 206391_at -0.1311283783783780 -0.1248915919540230
RERG AVW294092 Contina0718_RC 29758 _a -0.1891081081081080 -0.063151 35632183
RHOBTB3 Al040030 Contig4a39 202976 _s_at -0.0708956486450486 -0.0674772420769384
RHOBTBE3 MM _014899 MM _014399 -0.0737034817351598 -0.0712184792811748
RIN1 M _004292 004292 206211 _s_at 0.0263581081081081 0.0170924885057471
SERFINAG J02639 J 02634 -0.1432297297297300 -0.06341 24085775032
SERFINAG MM _000624 MM _000624 -0.2503310810810810 -0.15885704597 70110
SERFINB1 MA3056 MA3056 212268_a -0.0471283783783784 -0.0057291321839081
SERFINF 2 Doo174 D074 205075 _at -0.0568513513513513 -0.0423329270812571
SIGIRR AADBSTES Contig974_RC 0.0293040540540541 0.0121208563218391
SLCBATS MM _007231 MM _007231 218795_at -0.120667 567 567 5680 -0.200107 4942528740
SLCO2AY MM _005630 MM _005630 204368_at -0.0233310810810811 -0.02745705172413749
SPREDM AlT42347 Contig34355_RC -0.0298645640640649 -0.0145794885057471
SPRY1 AFOD41037 AFD037 212558_a -0.0420619292237443 -0.0065434 269580658
STIGALS MM_003896 MM _003396 203217 _5_at -0.0006824324324324 0.0033459425287356
STEGALNACZ M _D0G456 M _006456 2045432 _at -0.04739189189189149 -0.05827925287 35632
5T M _003155 MM _003155 204597 _x_at -0.2473783783783T80 -0.2237332236396250
TACC2 AF1T6E46 AF1TGE46 202289_s_at -0.01985818318818319 -0.0041489310344828
TACSTD MM _002354 MM _002354 201839_s_at -0.0593310810810811 -0.09755068965517 24
TCEALS Al340029 Contig52641_RC -0.0344797297297297 0.0002885689655172
TESKI1 MM _006285 MM _O06285 204106_at 0.015806756 75675676 -0.0040065977011494
THES1 A1 39567 Contig42410_RC 201110_s_at 0.0263243243243243 -0.0142456225167763
THES1 M _003246 M _003246 -0.0611756756756747 -0.0687565147166301
TLL1 MM _012464 M _012464 0.0223716216216216 0.0655686034482758
TMEM125 AlG28756 Contina4290_RC 226827 _a -0.033527 0270270270 -0.0313580172413793
TROAP MM_005480 MM _005480 204649 _at 0.0690270270270270 -0.0155351770314265
TSPAN1 MM _005727 MM _0057327 -0.2038851351351340 -0.1900224080458770
TLUBBE3 MM _006036 MM _0060 86 -0.0834189183189140 -0.2448362377250680
TUBG2 MM _016437 MM _016437 -0.033135135135131 0.0057331 264367316
TUFT1 MM _020127 MM _0201327 205807 _s_at -0.0030878378378378 -0.0239102293350575
LUBAP1 MM _016525 MM _016525 A6270_at 0.007067567 5675676 0.0024964597701148
UBE2C MmW_007019 MM_007019 0.0946148643648650 -0.0738783115407614
LGT1AR M _000463 M _000463 0.0541701221769715 0.0664383202213250
LHRF1 M _013282 MM _013282 225655 _qt 0.0543108108108108 0.0008945114942529
ZBTHA MM _014872 MM _014872 203026_at -0.0020137012012012 -0.0031744330545327
ZCCHCE Al300529 Contigd1991_RC 220933_s_at -0.014547 2972972973 0.0054469827 586207
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Table 10: Univariate and multivariate Cox regression analyses,
comparing the GAB? signature with existing clinical and genomic
predictors in the 198-sample dataset
Univariate analyses P HR lower 95 upper 95

Adjuvant!Online 0.03200 2.09008 1.10129 8.67038
GAB2-Signature 0.00170 23.81942 3.27348 173.32089
Veridex Index 0.00420 5565595 1.71764 18.03627
Mam maPrint 0.00170 23.84934 3.27744 173.54720
Genomic Grade Index 0.00005 599948 252165 14 27350
Pairwise Multivariate 1 ] HR lower .95 upper 95
GAB2-Signature 0.003 20.947 2.843 154 350
Adjuvant!Online 0.330 1676 0.543 4733
Pairwise Multivariate 2 P HR lower 95 upper 95
GAB2-Signature 0.005 17.65819 238055 130 46544
Yeridex Index 0.078 2.89930 0.88643 §.4B289
Pairwise Multivariate 3 P HR lower 95 upper 95
GAB2-Signature 0.053 791200 0.97100 64.44500
Mam maPrint 0.053 7.93600 0.97400 64 .54900
Pairwise Multivariate 4 ] HR lower 95 upper 95
GAB2-Signature 0.010 13.66311 161679 11546353
Genomic Grade Index 0.220 189342 0.78514 5.06119
Triple Multivariate 1 ] HR lower .95 upper 95
GAB2-Signature 0.031 10.510 1.238 80375
Veridex Index 0.086 2825 0.864 9.245
Gygi 0.165 1.9 0.762 4 897
Triple Multivariate 2 P HR lower 95 upper 95
GAB2-Signature 0.093 B.725 0.729 62.040
Mam maPrint 0.079 7035 0.800 51858
Genomic Grade Index 0.626 1.269 0487 3310
Triple Multivariate 3 P HR lower 95 upper 95
GAB2-Sighature 0.087 6267 0.766 51258
Mam maPrint 0.059 7.501 0.926 §0.790
Yeridex Index 0.094 2780 0.842 8.981
Quadruple Multivariate +] HR lower 95 upper 95
GAB2-Signature 0.140 5.28400 0.57000 45.00400
Veridex Index 0.093 275700 0.84400 5.00400
Mam maPrint 0.086 5.65800 0.76600 57.88600
Genomic Grade Index 0.610 1.28000 043200 3.32800
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Table 9: Two gene functional modules extracted from the GAB2-signature
are differentially expressed in breast cancer patients with good and poor prognosis
Gene . . .
Module Symbol Functional Module Functional annotation
3¢ Iaion of cell-matri
High in good . =g .|0n .Ce .m = Stromal expression of fibroblast activation protein/zepraze, a cellmembrane zerine proteinase and
. FAP interaction, migration and . . . . L . P . .
prognosis invasion gelatinase, is associated with longer survival in patients with invasive ductal carzinoma of breast.
High i " Regulaion of cell-matrix Inhibitar of elastase and other matriz-degrading proteases. SERFINB1 k one of the most efficient
|gr°|r:|§:i: SERPINB1 interaction, migration and  |inhibitor of the neutraphil granule proteases, which include neutrophil elastase, proteinase-3 (PR3,
prog inwaEsion and cathepsin & (C at&).
o Regulgtion of cell-matrix A.Iph.a-L-fucosldas &, removes fucose fram ECM ghicans. Fucose-contalrung ghrcans were found widehy
High in good FuCai interacti i qrati " distributed on the cell suface of breast cancer cele and could be effectively removed by alpha-L: -faze
prognosis fniera Ici‘:\l.varzigrn fon = treatment. This decreasedfucosylation, inturn, vwas seen to impair the interaction bebween tumar cells
and extracellular matrices, and thus affected key cell functions modulating tumor invasion.
o Regulation of cell-matrix Integral me.mbrane proteln(‘l—spanlﬁnngj. Wld.ehf expressed at aplcaljunc{lons.ofeplthellal cel, and
High in good . . A . ako a major compaonent of myelin in the peripheral nervous systemn. Expression of human PMPZ2
. PMP22 interaction, migration and . " . s
prognosis invasion ChPMP22) slows cell growth and increases transepithelial electrical resistance. Subsequentto
waunding, epithelial monalayers epressing hPMWP22 failto migrate normalhy.
High i " Regulaion of cell-ratrix
‘an in gqo ARHGDIB interaction, migration and  |Rho- G0 betas uppress es tumor progression by inhibiting Rho and migration.
pregness inwaEsion
High in good Regulaion of cell-matriz  (Sprouty! inhibits events dawnstream of multiple receptor tyrosine kinazes and regulates both cell
N g . SPRY1 interaction, migration and  [proliferation and differentiation. In paricular, Sprouty1 s pecifically inhibits the Ras/R afMAP kinase
pregnases invasion pattwway by preventing R as activation.
High in poor CCNA2 Posttiverolein cell This eyclin binds and activates CDC2 or COKZ kinases, and thus promotes both cell eycle G5 and
prognosis proliferation G2 trars itions.
The protein encoded by this gene & a regulatony protein imcolved in mitesis. The gene prodoct
- . . complexes with p39ode2) to form the maturation-prometing factor (MPF). Twwo alternative trars cripts
High in poor CCHNB1 Poslhvﬁfrol;lln c=ll hawe been found, a constitutively express ed transcript and a cell eycle regulated trans cript, that is
prognasts prafiteratian expressed predominantly during G2/M phase. The different transeripts resultfrom the use of atternate
tranzeription initiation sites.
Cyclin B2 & a member of the cyelin family, specifically the B-type cycling. The B-type cyelins, B1 and
B2, associate with p34cdcZ and are essential components ofthe cell cycle regulatony machinerny. B4
High in poor CCNB2? Postiverclein cell and B2 differ in their subcellular localzation. Cyelin B1 co-localizes with microtubules, whereas ey clin
prognosi proliferation B2 i primarily ass ociated with the Golgi region. Cyclin B2 also binds to transforming growth factor
beta R1l and thus cyclin B2/edc2 may play a key role in transforming grovth factor beta-mediated cell
oycle confrol
High in poor Positiverolein cell This protein has beenshown to interact with MC W7 and NA polymerase alpha. Studies ofthe similar
9 p. CDC45L . . geng in Xenopus suggested that this protein play a pivotal rele in the loading of DMA polymerase alpha
prognosis proliferation .
anto chromatin
High in poor DTL Postiverclein cell Huclear protein with centrosome targefing in mitosis, plays imponantroles in DNA synthesis, cell oycle
prognosis proliferation progression, eyvitokinesis, proliferation, and differentiation.
High in poor EXO01 Postiverclein cell Exo1 ts a nuclease invohved in mismateh repair, [ SB repair, stalled replication fork processing and in
prognosis proliferation the DMA damage res ponse triggered by dysfunctional telomeres.
High in poor CDT1 Postiverolein cell human CDT1 i essential for DHA replication and chromatin licensing Cdt1 overexpression contributes
prognosis proliferation to tumarigenecity by causing genomic instability in ransgenic pS3 knodoout mice.
High in poor MCM5 Postiverolein cell The encoded protein & upregulated inthe transition from the G0 to G1/5 phase ofthe cell cycle and
prognosis proliferation may actively paricipate in cell eycle regulation.
High in poor MCM7 Postiverolein cell The protein encoded by thiz gene & one ofthe highty conserved mink chromoz ome maintenance
prognosis proliferation proteins (MC hA) that are es=zential for the inttiation of ek aryotic genome replication.
P . . The protein encoded by this gene & a member of the EZF family of trans cription factors. The E2F
High in poor Positiverolein call . . . . . s
. E2F2 i erati family plays a crucial role in the control of cell eyele and action of tumer suppressor proteins and i
prognoss profiteration ako a target of the trars forming proteins of small 0 MA tumaor viruses
High in pacr Fositiverolein el Meml.Jerof.a subfamiby of R ING-finger type EZ ubiquitin.ligases. Binds ?o specific DNA sequences, and
. UHRF1 i erati recruits a histone deacetylase to regulate gene expression. Hs expression peaks at late &1 phaze and
prognast profiteration continues during 52 and M phases of the cell eycle. It plays a major role inthe G145 trans ition.
High in po.Dr NUSAP1 PDSﬂIN’?rDlE.In o=l nuclealar and spindle 2 sociated protein 1
prognosis proliferation
High in poor ASPM Postiverolein cell The ASPM gene is the human ortholog of the Drosophila melanogaster'abnormal = pindle' gene (asp),
prognosis proliferation which & essential for normal mitotic spindle function in embryonic neuroblasts .
Receptor for hyaluronan- mediated motility (R HAMW), an acidic coiled coil protein previously
High in poor HMMR Postiverolein cell characterized a5 a cellsurface receptor for hyaluronan, and a microtubule-ass ociated intracellular
prognosis proliferation hyaluronan binding protein. A subset of cellular RHAMM localzes to the centrosome and functions in
the maintenance of spindle integrity.
High in poor TROAP Postiverolein cell The major function of tastin during mitosis iz to maintain the structural and dynamic features of
prognosis proliferstion centrosomes, thereby contributing to spindle bipolarity .
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Definitions

The present invention relates to identification of GAB2-signature genes and their
association with diagnosis, prognosis, metastasis, metastatic relapse and prediction of
treatment response.

The GAB2-signature genes of the present invention are listed in Tables 1, 2, 3, 4 and 5.

By claiming expression of at least two of GAB2-signature genes, it is meant that these
two genes can be either from the same table or one each from different tables in a given

scenario.

By ‘metastatic potential’, it is meant that the ability of a cancer cell to invade and to

spread of cancer cells to other parts of the body.

By ‘metastatic relapse’, it is meant that the relapse occurs when a person is affected again
by a condition of metastasis that affected him in the past.

By “prognosing”, it is meant the ability to predict the potential course and outcome of a
particular patient’s cancer including potential for metastasis, growth and response to

treatment

“predicting response to treatment” shall mean the ability to determine ahead of a
treatment the probability that a particular type of treatment could be fully/partially
effective or be fully/partially be ineffective in a particular patient and such treatments
shall include, but not limited to chemotherapy, targeted drug therapy, radiation therapy,
other cytotoxic drug therapies, alternate therapies or any other therapies other cytotoxic
drug therapies, alternate therapies or any other therapies used in the treatment of cancer

or one or more combinations thereof.

‘Cancer treatment’ as meant in the current specification includes but not limited to
targeted drug therapy, chemotherapy, radiation therapy other cytotoxic drug therapies,
alternate therapies or any other therapies used in the treatment of cancer or one or more

combinations thereof.
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‘Grading of tumor’ is a system used to classify cancer cells in terms of how abnormal
they look under a microscope and how quickly the tumor is likely to grow and spread and
includes defining different stages of cancer as per histology or other parameters as

defined by a pathologist and physician.

The ‘cancer’ as mentioned in the specification includes all types (solid, liquid, and
lymphatic origin), and not limited to breast cancer, metastatic malignant melanoma,
lymphomas (Hodgkins and non-Hodgkins), sarcomas (Ewing’s sarcoma), carcinomas,
brain tumors, central nervous system (CNS) metastases, gliomas, , prostate cancer, lung
cancer (small cell and non-small cell), colon cancer, pancreatic cancer, Head and Neck
cancers, oropharyngeal squamous cell carcinoma. The cancer cell may be originated from
any part of the body, and not limited to any organ of human body such as brain, lung,
adrenal glands, pituitary gland, breast, prostate, pancreas, ovaries, Gastro Intestinal Tract,
kidneys, Liver, spleen, testicles, cervix, upper, lower, or middle esophagus either primary

or secondary tumors of all types.

Innovative aspects of the invention

To ensure successful metastatic dissemination, malignant cells must acquire the ability to
grow in the absence of their environment of origin. In fact, the capacity of cells to survive
and proliferate in vitro in the absence of integrin-mediated adhesion strongly correlates
with tumorigenesis in-vivo and may enable tumor cells to metastasize and grow at
inappropriate sites in the body (Danen and Yamada 2001, J Cell Physiol, 189, 1-13). We
hereby describe a key role in anchorage-independent growth for Gab2, a multiadaptor
protein devoid of enzymatic activity. The role of Gab2 in anchorage-independent growth
emerged within the context of a high-throughput selective functional screening, in which
this protein competed with several thousand others. Apart from GAB2, the analysis
revealed a reproducible enrichment also for a well-known transforming gene, NTRK3,
previously found to play a key role in anoikis resistance (Geiger and Peeper 2007, Cancer
Res, 67, 6221-6229) and useful as an internal control of the screening effectiveness. Gab2
is a member of the Grb2-associated binding protein (GAB) gene family (Gu et al. 1998,
Mol Cell, 2, 729-740). They are so called “scaffolding” or “‘docking” proteins because of
the presence of multiple functional motifs mediating interactions with many other

signaling molecules (Nishida et al. 1999). GAB proteins are involved in signaling events
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triggered by a variety of stimuli, including GFs, cytokines, G-coupled receptors and T-
and B-lymphocyte antigens, ultimately regulating cell growth, differentiation and
transformation (Bouscary et al. 2001; Liu et al. 2001, Mol Cell Biol, 21, 3047-3056;
Sattler et al. 2002, Cancer Cell, 1, 479-492). Among the Gab2 direct interactors are
proteins with key roles in human cancer when mutated, such as PI3K and the tyrosine
phosphatase Ptpn11/Shp2. Recent work suggested that the oncogenic properties of Ptpn11
mutant proteins require signal enhancement by Gab2 (Zatkova et al. 2006, Cancer, 45,
798

807). Interestingly, Gab2 maps to a chromosomal region (11q13) amplified in 10-15% of
breast cancers, and its overexpression was confirmed in several breast cancer cell lines
(Daly et al. 2002, Oncogene, 21, 5175-5181). The role of Gab2 in mammary tumor
metastasis was also explored and confirmed in mouse models (Ke et al. 2007, Oncogene,
26, 4951-4960). More recently, a key role for GAB2 in motility/invasion of melanoma
cells and metastatic progression of melanoma was also highlighted (Horst et al. 2009).
We now show that Gab2 also promotes anchorage-independent growth of breast cancer
and melanoma cells. This information extends the previously described growth-promoting
activity of Gab2 in adherent cells (Brummer et al. 2006, J Biol Chem, 281, 626-637). We
also found that Gab2-driven anchorage independence is not due to a protection from cell
death upon detachment. This finding was unexpected, given the fact that Gab2 potentiates
the PI3k/Akt and Ras/Erk pathways, but it is in line with previous reports indicating that
Gab2 does not prevent apoptosis of luminal cells during morphogenesis of MCF10A cells
(tires-Alj et al. 2006, Nat Med, 12, 114-121). Our experiments using small molecule
inhibitors showed that, while the PI3k/Akt and Ras/Erk pathways are required
independently of the adhesion status and of Gab2 expression, Src inhibition had no effect
on wild-type cells in suspension, but strongly impaired their adherent growth, confirming
that Src conveys the proliferative consensus provided by integrin engagement (Playford
and Schaller 2004). Moreover, Gab2-expressing cells required Src activity also in
suspension, providing a strong rationale for Src involvement in Gab2-driven anchorage-
independence. The biochemical link between Gab2 and Src can be provided by Ptpnll,
previously described to directly bind Gab2 (Kong et al. 2003) and to activate Src (Zhang
et al. 2004, Mol Cell, 13, 341-355). It is of particular interest that Gab2sustained growth
in suspension was impaired when cells were cultured in the absence of EGF, indicating

that Gab2 can only overcome the lack of adhesive consensus in the presence of an
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upstream signal from GFs. Recently, Gab2 was found to promote GF independence in
cooperation with oncogenic Src (Bennett et al. 2007, Oncogene, 27, 2693-2704).
Therefore, Gab2 can rescue cells from the need of two concomitant proliferative stimuli -
activated GF receptors and activated Src when at least one of the two is present at
sufficiently high levels. Therefore, Gab2 can be a key rheostat and integrator, allowing
for a “spillover” of the signal across the two pathways, in the context of a network
containing points of reciprocal influence and cross-talk (ffrench-Constant and Colognato
2004, Trends Cell Biol, 14, 678-686). In this view, proliferation of non-adherent cells
could be promoted by a GF-driven direct activation of the Erk and Akt pathways and
indirect, Gab2mediated activation of Src and of its downstream signaling molecules, in
particular Stat3. Indeed, Stat3 has been already involved in Src and Jakl-driven
proliferation of human breast carcinoma cells (Garcia et al. 2001, Oncogene, 20, 2499-
2502) and in anchorage-independent growth of cancer cells (Zhang et al. 2006, Mol Cell
Biol, 26, 413-424). Moreover, Gab2 was found to contain a functional Stat3 binding
motif promoting its recruitment and activation (Ni et al. 2007, Mol Cell Biol, 27, 3708-
3715). Our biochemical data confirmed the contribution of Src and Stat3 to Gab2-
mediated anchorage-independent growth: Gab2 expression increased Src and Stat3
phosphorylation both basally and after prolonged suspension culture, and Gab2
downregulation by RNAIi led to reduction of Src and Stat3 activation not only in
MCFI10A cells constitutively expressing exogenous Gab2, but also in neoplastic cells
loosing anchorage independence as a consequence of endogenous Gab2 silencing. In line
with this, our gene expression analysis showed that a significant fraction of the genes
whose expression is regulated by Gab2 are also differentially expressed in cancer cells
resistant or sensitive to small molecule inhibitors of the Src/Jak1-STAT3 signaling axis.
Finally, it is of particular significance that the Gab2 transcriptional signature yields a
robust classifier for metastatic relapse of human breast cancer. Of the two key functional
modules found in the signature, the proliferation module, positively correlated with
metastasis, adds further informative genes to the already described core of proliferation
genes associated to breast cancer progression (Wirapati et al. 2008, Breast Cancer Res,
10, R65). More distinctive is the module of genes negatively correlated with metastasis,
among which particularly interesting are: (i) two extracellular proteins that, respectively,
inhibit matrix-degrading proteases (SERPINB1 (Cooley et al. 2001, Biochemistry, 40,
15762-15770)) and remove fucose from ECM glycans (FUCA1), thereby impairing ECM
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binding and invasion by cancer cells (Yuan et al. 2008, Pathol Oncol Res, 14, 145-156);
(ii) the FAP gene, encoding an integral membrane protease whose expression is
negatively correlated with metastatic progression (See, Ariga et al., 2001, Int J Cancer,
95, 67-72); (iii) PMP22, that encodes a 4-spanning integral membrane protein widely
expressed at apical junctions of epithelial cells, increasing transepithelial electrical
resistance and decreasing migration (Roux et al. 2005, Mol Biol Cell, 16, 1142-1151);
(iv) the intracellular products of the ARHGDIB and SPRY1 genes, negative regulators of,
respectively, Rho-family GTPases (DerMardirossian and Bokoch 2005, Trends Cell Biol,
15, 356-363) and tyrosine kinase receptors like EGFR and FGFR (Mason et al. 20006,
Trends Cell Biol, 16, 45-54). These two functional modules, within the context of the
GAB2-signature, generate a prognostic classifier predicting metastatic progression with
high accuracy, independently from ER status and from other existing genomic signatures,
and greatly outperforming the clinical-pathological prognostic parameters currently
integrated into the Adjuvant!Online web tool (Hess 2008). Altogether, we demonstrated a
key role for Gab2 in anchorage-independent growth of neoplastic cells and, as an example
of the diagnostic potential of the signatures described herein, we validated the
transcriptional GAB2-signature as a new, strong and independent prognostic and
predictive classifier for breast cancer. This confirms that the signatures described in tables
1 to 5, or other signatures obtained in cellular models of GAB2-driven processes and
anchorage independence, can be successfully used as prognostic and predictive classifiers
of human cancers, and contain novel therapeutical targets for cancer treatment.
Furthermore, we have also demonstrated that GAB2 driven signatures are also predictive
of drug response as demonstrated by the unique signatures identified in presence of anti-
cancer drugs like resveratrol, dasatinib and Piceatannol. Hence the method can be used to
identify GAB2 associated signatures which could predict sensitivity or resistance to any
anti-cancer drug or combination of drugs and its dose or even to radiotherapy by
identifying the GAB2 associated signature in presence of these drugs or cytotoxic or
biologic modifiers in cell lines or primary cells derived from the tumor biopsy of a patient
thereby providing a power tool to pre-determine which treatment a particular patient will
respond to or not thus improving the efficacy of treatment and reducing unwanted side
effect and cost of treatment. Since GAB-2 signature also can be correlated with the
aggressiveness of the tumor cells, it could also be used as a method for assigning grades

to the tumor, which is currently done by less accurate histochemical grading methods.
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Methods

Cell Culture and Reagents

MCF10A cells were obtained from ATCC and cultured as described (Reginato et al.
2003, Nat Cell Biol, 5, 733-740). MDA-MB-231 and MDA-MB-435 cells were obtained
from ATCC and cultured in DMEM (Gibco) supplemented with 10% fetal bovine serum
(Sigma). The antibodies used were: antiGab2 (Upstate Biotechnology), anti- Tyr416-
phosphorylated Src (Cell Signaling), anti-total Src (Cell Signaling), anti-Tyr705-
phosphorylated Stat3 (Cell Signaling), anti-total Stat3 (Cell Signaling), goat anti-actin
(Santa Cruz). Retroviral expression library and pFB-hrGFP retroviral supernatant,
packaged in the VSV envelope, were purchased from Stratagene (ViraPort, Cat n.
972300) and used to infect 1.5x10' MCF10A cells in 60mm tissue culture plates using 10
pg/ml DEAE-dextran (Amersham Bioscence). GFP expression analysis was performed
after 48 hours using a FACS Calibur flow cytometer (Becton Dickinson). Retroviral
expression vector for GAB2 in pMIG (also known as pMSCV-IRES-GFP) was a gift of
R. Daly. Virus production and transduction were performed as described (Brummer et al.

2006).

Anchorage-independent growth selection

Polyhema-coated 10cm Petri dishes were prepared by applying 4ml of a 12mg/ml
solution of poly-hydroxy-ethyl-methacrylate (polyhema; Sigma) in ethanol, drying under
tissue culture hood, repeating the application once and incubating the plates overnight at
37°C. For the selection, 3 x 10’ cells were plated onto polyhema-coated plates in complete
growth medium. Cells were cultured in suspension for 48h then were let to recover on

regular plates for 24h before repeating the selection cycle.

Western Blot

Cell lysates from 2-5x10" cells were prepared in RIPA buffer (150 mM NaCl, 1% NP40,
0.5% DOC, 50 mM TrisHCL at pH 8, 0.1% SDS, 10% glycerol, 5 Mm EDTA, 20 mM
NaF and 1 mM Na3VO4) supplemented with 1 pg /ml each of pepstatin, leupeptin,
aprotinin, and 200 pg/ml phenyl methylsulphonyl fluoride (PMSF). Lysates were cleared
by centrifugation at 12,000 rpm for 20 min at 4°C and normalized with the BCA Protein
Assay Reagent Kit (Pierce). Extracts were run on SDS-polyacrylamide gels, transferred

onto nitrocellulose membranes (Hybond; GE Healthcare) and incubated with different
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antibodies overnight at 4°C. Nitrocellulose-bound antibodies were detected by the ECL
system (GE Healthcare).

Real-time PCR.

Two micrograms of total RNA were reverse transcribed with the High Capacity cDNA
Reverse Transcription Kit (Applied Biosystems, Foster City, CA). Quantitative Real-time
PCR with Sybr Green was performed on the ABI Prism 7900HT Sequence Detection
System (Applied Biosystems, Oak Brook, IL). Details on PCR primer design are

available in Supplementary Methods.

Cell-based assays

For MTT cell growth assays, 10’ cells were seeded in regular or polyhema-coated 96-well
plates. Cells were cultured in growth medium containing all supplements or in starving
medium (serum reduced to 2%, no EGF). At the indicated times, a tetrazolium salt-based
reagent (CellTiter96 Aqueous One Solution, Promega) was added to each well according
to the instructions provided by the manufacturer. After an incubation of 2 h, absorbance
was read at 490 nm on a DTX 880 plate reader (Beckman Coulter). A control
measurement after 4h from plating was used as a reference to adjust subsequent
acquisitions of each cell line. For soft agar growth, 3x10" cells were resuspended in 2ml
of 0.5% top agar (SeaPlaque Agarose from Cambrex) in growth medium and seeded in 6-
well plates previously filled with 3ml of 1% basal agar in growth medium. The assay was
performed in duplicate. After 3 weeks, phase-contrast pictures were captured by a BD
Pathway microscopic station (BD biosciences). Image analysis and quantification of
single colonies number and size were performed by the Attovision 1.5 software (BD
biosciences). For detachment-induced cell death analysis, 3x10 cells were plated on
regular or polyhemacoated 35mm plates for 48 hours. Cell death was then measured by
assessing the number of hypodiploid nuclei with the DNAcon3 kit (ConsulTS, Rivalta,
Italy), according to the manufacturer’s protocol and with cytofluorimetric analysis using
a FACSCalibur (Becton Dickinson, San Diego, CA). Hypodiploid, subG0/G1 nuclei were
defined as those displaying a PI staining value lower than that of cells in the GO/G1 cell
cycle phase (diploid DNA peak).

Xenoarray and gene expression analysis

RNA was extracted using the Trizol Plus purification Kit (Invitrogen, cat.no.12183555),
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according to the manufacturer’s protocol. Quantification and quality analysis of RNA
was performed on a Bioanalyzer 2100 (Agilent). Synthesis of cDNA and biotinylated
cRNA were performed using the [llumina TotalPrep RNA Amplification Kit (Ambion
Cat. n. IL1791), according to the manufacturer’s protocol, with previously reported
variations in the case of Xenoarray analysis (Martelli et al. 2008, BMC Genomics, 9,
254), for which hybridization was carried out on Illumina Mouse6_V1 arrays. For
standard microarray analysis of the Gab-2 signature, 1500 nanograms of cRNAs were
hybridized on Illumina Beadarrays (Human_6_V?2). Array washing was performed using
Illumina High-stringency wash buffer for 10 min at 55°C, and followed by staining and
scanning according to standard Illumina protocols. Probe intensity data were obtained
using the Illumina BeadStudio software, and further processed with R-Bioconductor

(Gentleman et al. 2004, Genome Biol. 5, R80) and Excel software.

Definition of transcriptional signatures associated to GAB2 and anchorage

independence in MCF10A cells

Preliminary data treatment

Data were rank-invariant normalized and filtered to remove probes for which the
detection score was lower than 0.99 in the sample with higher signal. Filtered data were
scaled by adding the arbitrary value of 40 to remove negative expression values from the
analysis. As an additional filter, genes differentially regulated between the two controls,
i.e. WT and GFP-transduced cells, were removed from the analysis. Such genes were
defined according to Illumina Custom statistic, with a fold-change threshold of 2 and a

differential score of 20 (corresponding to a p-value of 0.01).

Selection of differentially expressed genes

To identify genes differentially expressed between GAB2-SEL and GFP-SEL samples we
employed the Dunnett’s T-test (Dunnett et al. 1964, Biometrics 20, 482-491), an
inferential parametric test designed to compare the mean of each of several experimental
groups with the mean of a control group. A simple description of the properties of the
Dunnett’s T-test can be found at

http://davidmlane.com/hyperstat/B112114.html

The formula of the test is the following:
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Where: E = average of the experimental group to test

C = average of the control condition

m = minimal difference threshold (optional)

MSEwg= mean square error within group, calculated from all experimental conditions like
in ANOVA

t: the ratio of the test

Nh= harmonic mean of sample replicates for the two conditions tested

The test evaluates the hypothesis, in our case the change of log2 expression values, by
means of an estimation of the mean square error within groups, corrected by the harmonic
mean of the sample numbers. The test was performed on log2-scaled values, with m = 1.
To increase accuracy of the MSEwg estimation, we calculated it from all experimental
conditions, i.e. GAB2-selectet, GFP-selected, GAB2-unselected, GFP-unselected and Lib
selected. In the standard Dunnett’s test the m threshold is absent and the t threshold for
significance can be derived from the Dunnett’s t tables, available for example at

http://davidmlane.com/hyperstat/table Dunnett.html. In our case, with m different from

zero, we had to estimate the correct t value by running the test iteratively on permutations
of experiments, thereby estimating the False Discovery Rate (FDR; Tucher et al.2001,
Proc Natl Acad Sci U S A. 98, 5116-21). Indeed, our FDR analysis showed that the
Dunnett’s test with m different from zero is more powerful, and much more reliable than
classical T-test. To prioritize differentially regulated genes, we choose t = 2, with an
estimated alpha (FDR) of <0.05 according to the median distribution of 5000 randomly
permutated datasets. The list of selected genes and their expression in control and Gab2-
transduced cells is reported in Table 1. The same procedure was applied for the other

signatures illustrated in Tables 2 to 5.

The following examples provide illustrative embodiments of the invention. A person
skilled in the art will readily recognize the various modifications and variations that may

be performed without altering the scope of the present invention. Such modifications and
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variations are encompassed within the scope of the invention and the examples do not in

any way limit the scope of the invention.

Examples

Example 1 - Analysis of GAB2-signature enrichment in genes correlated to cancer
aggressiveness and response to treatment

Enrichment in genes correlated with cell response to drugs

To verify if expression of GAB2-signature genes is correlated to responsiveness of cell
lines to inhibitors of the Src/STAT3 signaling axis, we used two sets of data built on the
NCI-60 panel of cell lines: (i) a gene expression dataset (Shankavaram et al. 2007)
generated using Affymetrix HGU133 arrays and downloaded from the NCBI Gene
Expression Omnibus (GEO, GSE5720); (ii) the database of Developmental Therapeutics
Program NCI/NIH (http://dtp.nci.nih.gov/index.html), reporting for each cell line the

GI50 (concentrations required to inhibit growth by 50%) for over 50.000 different
compounds. In particular, we focused on 3 drugs (Resveratrol, Piceatannol, and SD-1029)
targeting STAT3 activation by Src- or Jak-family kinases, and calculated the Pearson
correlation, across all cell lines, between the GI50 and the expression of each gene of the
Affy dataset. To assess the enrichment of the GAB2-signature in genes with high
correlation with the GIS0 of the above drugs, Gene Symbols corresponding to the
signature were mapped on the dataset, resulting in 356 Affymetrix probe sets
(Supplementary Table 2). Subsequently, the number of signature genes with correlation
values falling in the top 5% of all the dataset was counted. Significance of the difference
between expected and observed probe sets with high correlation was calculated by

hypergeometric distribution analysis as illustrated in the following table:

Compound Total Number of | 95n Number of | Observed/ | Hypergeometric
name Number GAB2- percentile GAB2signature Expected | p.value

of probe | signature correlation genes above the

sets probe sets threshold threshold
Resveratrol 44928 356 0.21531873 | 38 2.13 0.00001043
Piceatannol | 44928 356 0.243598545 | 32 1.80 0.00107
Sd-1029 44928 356 0.26522899 | 35 1.97 0.000121304

To assess enrichment of the GAB2-signatures for predictive markers of response to
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Dasatinib, we exploited a gene expression dataset obtained by Huang and colleagues
using Affymetrix HGU133 arrays on a panel of 23 breast cancer cell lines, either resistant
(16 lines) or sensitive (7 lines) to Dasatinib (Huang et al., 2007). The resulting dataset
was downloaded from the NCBI Gene Expression Omnibus (GEO, GSE6569). For each
probe in the array, the differential expression between Dasatinib-sensitive and resistant
cells was calculated using the Signal to Noise ratio (Golub et al., 1999, Science 286, 531-
537). To assess the enrichment of the GAB2-signature in genes with high SNR, Gene
Symbols corresponding to the signature were mapped on the dataset, resulting in 356
Affymetrix probe sets. Subsequently, the number of signature genes with absolute SNR
values falling in the top 5% of all the dataset was counted. Significance of the difference
between expected (18) and observed (30) probe sets with high SNR was calculated by

hypergeometric distribution analysis.

Example 2

Enrichment in genes discriminating good and poor prognosis breast cancer

For meta-analysis on breast cancer microarray data, two public available data sets from
the Netherlands Cancer Institute (van't., Veer et al 2002, Nature, 415, 530-536; van de
Vijver et al. 2002, N Engl J Med, 347, 1999-2009)  (NKI;

http://www.rii.com/publications/2002/default.html) were used and merged into a unique

311sample dataset (NKI-311). The data were filtered to remove probes whose signal
never reached the 50" percentile in any sample. Further filtering was applied on probes for
which more than 99% of the expression values were missing. The probes were annotated
with gene symbols obtained via Unigene (release Hs # 204), and for each of them the
Signal-to-Noise Ratio (SNR; Golub et al.1999) between poor- and good -prognosis
samples (presence or absence of metastatic relapse within 5 years) was calculated in the

NKI-311 dataset, according to the following formula:

Where AVGrr and AVGap are the average expression values in poor-prognosis and good-
prognosis samples, respectively, and STDEVep and STDEVar are the standard deviations

in poor-prognosis and good-prognosis samples, respectively. After mapping the GAB2-
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signature on this dataset via Gene Symbols, its enrichment in genes with high SNR was

calculated as described above.

The results are displayed in the following table:

Total Number Number of
. Number O.f GAB2- | St p e.rcentlle GAB 2 Observed/ Hypergeometric
Metric signature correlation signature
of Expected p-value
obes probe sets | threshold genes  above
P the threshold
Signal to noise
ratio for
metastatic 12018 150 -0.21 28 3.73 1.21E-009
recurrence
whitin 5 years

Example 3 - Construction and validation of a Breast cancer classifier based on the

GAB2-signature

Classifier construction

To generate a classifier for breast cancer patients, we applied a modification of the
nearest mean classifier approach (Wessels 2005). Briefly, we calculated for each gene of
the GAB2Signature the median expression in the good and poor prognosis subgroups of
the NKI-311 dataset. For a more accurate calculation of the median expression, the data
were bootstrapped (1000 bootstraps each including a random selection of 80% of
subgroup samples). The classifier is therefore composed of the list of the GAB2-signature
genes mapped on the NKI dataset and, for each gene, the median expression values
(means) for the good and poor prognosis groups (Supplementary Table 3). To classify
samples, a “Metastasis Score” (MS) is then calculated, based on the GAB2-signature
genes, according to the following formula:

MS =k + Pearsony, — Pearsongy

Where k is a scaling factor, Pearsong; is the correlation of the sample with the poor
prognosis centroid, and Pearsong is the correlation of the sample with the good prognosis
centroid. The MS is therefore directly proportional to the risk of metastatic relapse within
five years, and if it is greater than zero, patients are classified as poor prognosis,

otherwise they are classified as good prognosis. We found that a k value of 0.16
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minimizes the rate of false negatives (patients classified as “good prognosis” that instead

developed metastasis within 5 years) in the NKI-311 dataset.

Classifier validation

To map the GAB2-signature on independent breast cancer datasets obtained on different
microarray platforms, we used a univocal cross-mapping table generated by the
Microarray Quality Control (MAQC) consortium (Maqc consortium, 2006, Nat
Biotechnol. 24, 1151-1161) and applied it to five independent datasets of 198, 236, 286,
289 and 134 samples (Desmedt et al 2007, Clin Cancer Res, 13, 3207-3214; Miller et al.
2005, Proc Natl Acad Sci U S A, 102, 13550-13555; Wang et al. 2005, Lancet, 365, 671-
679; Ivshina et al. 2006, Cancer Res, 66, 10292-10; Hess et al. 2006, J Clin Oncol, 24,
4236-4244). To reach homogeneity in data structure and to properly apply the NMC
obtained in the NKI-311 dataset, Affymetrix log2 expression signals were converted, for
each dataset, into log2 ratios against median expression in that dataset. Univariate and

multivariate analyses were conducted in the 198sample dataset using R-Bioconductor.

Example 4 — Neutralization of Gab-2 function using a short hairpin RNA vector as a

method for treating breast cancer and other epithelial cancers

Lentiviral ShRNA expression vectors against murine or human GAB2 can be purchased
from Sigma (MISSION™ TRC shRNA Target Set), together with the pLLKO.1-puro
Control Vector. Viral supernatants are obtained according to the manufacturer’s protocol.
Infected cells are selected by puromycin treatment (2ug/ml for one week). Specific
shRNA sequences which efficiently downregulate Gab2 protein, as assessed in Western

blot, are the following:

) Murine: CCGGCCGACACAATACAGAATTCAACTCGAGTTGAATTC-
TGTATTGTGTCG-GTTTTTG;
(ii) Human: CCGGCAGCCAACTCTGTTCACGTTTCTC-

GAGAAACGTGAACAGAGTTGGCTGTTTTTTG. Neutralization of GAB2 by the
shRNA leads to inhibition of proliferation in adherence, as measured by MTT cell growth
assays orSH—thymidine uptake and in suspension, as measured by soft agar growth assay.
In a preferred embodiment, the sShRNA vector would be replaced with an artificial
molecule targeting the GAB2 mRNA, such as a peptide-nucleic acid (PNA) or other

nuceleotide-based reagent. In another preferred embodiment, one would use a small
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molecule inhibitor against Gab2 selected using combinatorial chemistry, rational design
or other methods. Such drugs would be properly formulated and administered
parenterally, orally or as an injection. In fact, one could use any agent that has the ability
to neutralize fully or partially the function of Gab2 or its interaction with other proteins
by neutralizing either the gene, its mRNA or the protein itself. In a further embodiment of
the invention, one would use the same strategies described above to inhibit the function of
the transcriptional targets of GAB2 and/or of anchorage independence as described in
Tables 1 to 5, or contained other signatures obtained in cellular models of GAB2-driven

processes and anchorage independence.

Example 5 — A real-time PCR-based classifier for predicting metastasis, prognosis

and sensitivity to chemotherapy in breast cancer patients

We analyzed RNAs extracted from 32 breast cancer samples, and measured gene
expression using [llumina microarrays or realtime PCR as described in Methods, for 15
genes of the GAB2 signature (list of genes/TagMan Inventoried Assay ID:
EEF1A2/Hs00157325_m1;  PHGDH/Hs00198333_ml;  C9orf58/Hs00230107_m1;
IGFBP5/Hs00181213_m1; CDCA7/Hs00230589_m1; CCNB2/Hs00270424_m1;
EXO01/Hs00243513_m1; TROAP/Hs00193896_m1; CCNA2/Hs00153138_ml;
CDT1/Hs00368864_m1; ASPM/Hs00250800_m1; CYP1B1/Hs00164383_m1;
NUSAP1/Hs00251213_m1; CDC451./Hs00185895_ml; ARHGDIB/Hs00171288_m1).
We then calculated for each sample the Metastasis-Score with the procedure described in
Example 3, using the 15 genes measured either with microarrays or with realtime PCR.
The dot plot in Figure 10 shows that the two platforms for gene expression analysis
generate highly correlated scores (R* = 0.70), confirming the possibility of using genes of

the GAB2 signatures for cancer diagnosis independently of the measurement technique.

Example 6 — Application of the GAB2-signature to malignant melanoma

We have verified whether genes of the GAB2-signature show expression changes during
the progression of human melanoma, from normal skin to nevus to primary malignant

melanoma to metastatic melanoma. To this aim, we acquired publicly available DNA
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microarray gene expression data (Affymetrix) from two papers, including in total over
100 melanomas, primary and metastatic, 18 nevi and seven samples of healthy skin
(Talantov et al. 2005, Clin Cancer Res, 11, 7234-7242; Xu et al. 2008, Mol Cancer Res,
6, 760-769). Genes of the GAB2-signature were mapped onto this dataset via gene
symbols, resulting in 83 Affymetrix probesets. For each gene, the log2ratio between each
sample’s signal and the median signal for that gene in all samples was then calculated.
Expression data were then Fuzzy SOM-clustered using the GEDAS software (Fu and
Medico, 2007, BMC Bioinformatics, 8, 3), with cosine correlation as the similarity
metric. The result of this procedure is illustrated in Figure 11, clearly showing the the
GAB?2 signautre discriminates benign lesions from melanomas, with some of the primary
melanomas displaying a profile similar to nevi, and others more similar to metastatic
melanoma, which show the highest divergence from benign tissues. Subdivision of
primary melanomas in two subgroups, one similar to nevi and the other similar to
metastases, highlights possible differences in the aggressiveness of the primary lesion
which could guide therapeutic decisions. Is it of particular relevance to the present
invention that the GAB2-signature, obtained in vitro on breast cells, without any further
selection or training, displays such a strong discriminating capacity on such a different
type of neoplastic lesion. It is likely that, similar properties will be displayed also on other

cancer types, and also by genes of the other GAB-2 signatures presented here.

It will be evident to those skilled in the art that the invention is not limited to the details
of the foregoing illustrative examples and that the present invention may be embodied in
other specific forms without departing from the essential attributes thereof, and it is
therefore desired that the present embodiments and examples be considered in all respects
as illustrative and not restrictive, reference being made to the appended claims, rather
than to the foregoing description, and all changes which come within the meaning and

range of equivalency of the claims are therefore intended to be embraced therein.
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We Claim:

1y

2)

3)

4)

5)

6)

7)

8)

9)

A method of diagnosing or prognosing cancer in subjects comprising detecting
expression of GAB2 and/or of its transcriptional target genes in the tumor tissue
and/or in tumor cells isolated from the subject.

A method of diagnosing or prognosing cancer in subjects comprising detecting in
the tumor tissue and/or in tumor cells isolated from the subject expression of at
least two of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5, either from a
single list or across the lists.

The method of diagnosing or prognosing cancer in subjects as in claim 2, wherein
the cancer is breast cancer, comprising detecting in the subject expression of at
least 2 of GAB2-signature genes listed in Table 1.

The method of diagnosing or prognosing cancer in subjects as in claim 2, wherein
the cancer is melanoma, comprising detecting in the subject expression of at least
2 of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5, either from a single list
or across the lists.

A method of predicting metastasis or metastatic relapse or metastatic potential or
response (o (reatment in cancer patients comprising detecting the expression of
GAB?2 and or its transcriptional target genes in the tumor tissue and/or in tumor
cells isolated from the subject.

The method of predicting metastasis in cancer patients as in claim 5, comprising
detecting the expression of at least two of GAB2-signature genes listed in Table 1,
2,3, 4 or 5 either from a single list or across the lists.

The method of predicting metastasis in cancer patients as in claim 5, wherein the
cancer is breast cancer, comprising detecting the expression of at least two of
GAB2-signature genes listed in Table 1.

The method of predicting metastasis in cancer patients as in claim 5, wherein the
cancer is melanoma, comprising detecting the expression of at least two of GAB2-
signature genes listed in Table 1, 2, 3, 4 or 5 either from a single list or across the
lists.

The method of predicting metastatic relapse or metastatic potential in cancer

patients as in claim 5, comprising detecting the expression of at least two of



WO 2011/039734 PCT/IB2010/054470
74

GAB2-signature genes listed in Table 1, 2, 3, 4 or 5 either from a single list or
across the lists.

10) The method of predicting metastatic relapse or metastatic potential in cancer
patients as in claim 5, wherein the cancer is breast cancer, comprising detecting
the expression of at least two of GAB2-signature genes listed in Table 8 or 9.

11) The method of predicting metastatic relapse or metastatic potential in cancer
patients as in claim 5, wherein the cancer is melanoma, comprising detecting the
expression of at least two of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5
cither from a single list or across the lists.

12) The method of predicting response to treatment in cancer patients as in claim 5,
wherein the cancer treatment is targeted drug therapy, chemotherapy, radiation
therapy or a combination thereof, comprising detecting the expression of at least
two of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5 either from a single list
or across the lists.

13) The method of predicting response to treatment in cancer patients as in claim 12,
wherein the cancer is breast cancer, comprising detecting the expression of at least
2 of GAB2-signature genes listed in Table 1.

14) The method of predicting response to treatment in cancer patients as in claim 12,
wherein the cancer is melanoma, comprising detecting the expression of at least 2
of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5 either from a single list or
across the lists.

15) A method of treating a subject with cancer comprising the steps of:

a) obtaining blood or tissue sample from the subject with cancer;

b) screening said sample for the expression of a polypeptide encoded by a
polynucleotide selected from a group consisting of GAB2-signature genes listed in
Table 1, 2, 3,4 and 5;

¢) providing an antibody that reacts immunologically against said polypeptide;
and

d) administering an effective amount of said antibody to the subject with cancer.

16) A method of treating a subject suffering from cancer comprising the steps of:

a) obtaining a sample of tissue from a subject suffering from cancer;
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b) screening said sample for the expression of a polypeptide encoded by a
polynucleotide selected from a group consisting of GAB2-signature genes listed in
Table 1, 2, 3,4 and 5;

¢) providing an antisense DNA molecule that encodes an RNA molecule that
binds to said polynucleotide;

d) providing said antisense DNA molecule in the form of a human vector
containing appropriate regulatory elements for the production of said RNA
molecule; and

e) administering an effective amount of said vector to the subject with cancer.

17) A method of using in vitro anchorage independence model for deriving gene
signature, the said signature comprising a set of genes associated with diagnosis,
prognosis, metastasis and predicting response (o treatment in cancer.

18) The method of claim 17 wherein the said gene signature is GAB2-signature
comprising at least two GAB2 and or its transcriptional target genes listed in
Tables 1, 2, 3, 4 or 5 either from a single list or across the lists.

19) A method of predicting the grade of a tumor in a cancer patient, comprising
detecting the expression of GAB2 and/or its transcriptional target genes in the
tumor tissue and/or in tumor cells isolated from the subject.

20) The method of predicting the grade of a tumor in a cancer patient as in claim 19,
comprising detecting the expression of at least two of GAB2-signature genes
listed in Table 1, 2, 3, 4 or 5 either from a single list or across the lists.

21) A GAB2-signature for diagnosing or prognosing cancer in subjects comprising
GAB2 and/or its transcriptional target genes in the tumor tissue and/or in tumor
cells isolated from the subject as diagnostic or prognostic markers.

22) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
diagnostic or prognostic markers for diagnosing or prognosing cancer in subjects
as in claim 21, wherein the diagnosis or prognosis comprises detecting in the
tumor tissue and/or in tumor cells isolated from the subject expression of at least
two of GAB2-signature genes listed in Tables 1, 2, 3, 4 or 5 either from a single
list or across the lists.

23) The GAB2-signature comprising GAB2 and or its transcriptional target genes as

diagnostic or prognostic markers for diagnosing or prognosing breast cancer in
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subjects as in claim 21, wherein the diagnosis or prognosis comprises detecting in
the tumor tissue and/or in tumor cells isolated from the subject expression of at
least two of GAB2-signature genes listed in Table 1.
24y A GAB2-signature for predicting
metastasis; or
metastatic relapse; or
metastatic potential; or
response to treatment

in cancer patients comprising GAB2 and or its transcriptional target genes.

25) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting metastasis in cancer patients as in claim 24, wherein the
prediction of metastasis comprises detecting in tumor tissue and/or in tumor cells
isolated from the patient expression of at least two of GAB2-signature genes listed
in Tables 1, 2, 3, 4 or 5 either from a single list or across the lists.

26) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting metastasis in cancer patients as in claim 24, wherein the
cancer is breast cancer and wherein the prediction of metastasis comprises
detecting in tumor tissue and/or in tumor cells isolated from the patient expression
of at least two of GAB2-signature genes listed in Table 1.

27) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting metastasis in cancer patients as in claim 24, wherein the
cancer is melanoma and wherein the prediction of metastasis comprises detecting
in tumor tissue and/or in tumor cells isolated from the patient expression of at
least two of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5 ecither from a
single list or across the lists.

28) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting metastatic relapse in cancer patients as in claim 24,
wherein the prediction of metastatic relapse comprises detecting in tumor tissue
and/or in tumor cells isolated from the patient expression of at least two of GAB2-
signature genes listed in Table 1, 2, 3, 4 or 5 either from a single list or across the

lists.
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29) A GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting metastatic relapse in cancer patients as in claim 24,
wherein the cancer is breast cancer and wherein the prediction of metastatic
relapse comprises detecting in tumor tissue and/or in tumor cells isolated from the
patient expression of at least two of GAB2-signature genes listed in Table 1.

30) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting metastatic relapse in cancer patients as in claim 24,
wherein the cancer is breast cancer and wherein the prediction of metastatic
relapse comprises detecting in tumor tissue and/or in tumor cells isolated from the
patient expression of at least two of GAB2-signature genes listed in Table 8 or 9.

31) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting metastatic relapse in cancer patients as in claim 24,
wherein the cancer is melanoma and wherein the prediction of metastatic relapse
comprises detecting in tumor tissue and/or in tumor cells isolated from the patient
expression of at least two of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5
cither from a single list or across the lists.

32) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting response to treatment in cancer patients as in claim 24,
wherein the treatment is targeted drug therapy, chemotherapy, radiation therapy or
a combination thereof and wherein predicting response to the treatment comprises
detecting in tumor tissue and/or in tumor cells isolated from the patient expression
of at least two of GAB2-signature genes listed in Table 1, 2, 3, 4 or 5 either from a
single list or across the lists.

33) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting response to treatment in cancer patients as in claim 24,
wherein the treatment is targeted drug therapy, chemotherapy, radiation therapy or
a combination thereof and wherein the cancer is breast cancer and wherein
predicting response to the treatment comprises detecting in tumor tissue and/or in
tumor cells isolated from the patient expression of at least two of GAB2-signature
genes listed in Table 1.

34) The GAB2-signature comprising GAB2 and or its transcriptional target genes as
markers for predicting response to treatment in cancer patients as in claim 24,

wherein the treatment is targeted drug therapy, chemotherapy, radiation therapy or
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a combination thereof and wherein the cancer is myeloma and wherein predicting
response to the treatment comprises detecting in tumor tissue and/or in tumor cells
isolated from the patient expression of at least two of GAB2-signature genes listed
in Table 1, 2, 3, 4 or 5 either from a single list or across the lists.

35) An array comprising polynucleotides capable of specifically hybridizing to at least
two genes listed in Table 1, 2, 3, 4 or 5 either from a single list or across the lists.

36) A kit comprising the array of claim 34 for diagnosing or prognosing cancer or
predicting metastasis or metastatic relapse or metastatic potential of cancer cells in
a subject by determining the expression of at least 2 genes listed in Table 1, 2, 3, 4
or 5 either from a single list or across the lists.

37) A kit for diagnosing or prognosing cancer cells or predicting metastasis or
metastatic relapse or metastatic potential of cancer cells in a biological sample
comprising a primer pair for amplifying a nucleic acid sequence selected from a
group consisting of GAB2-signature genes listed in Table 1, 2, 3, 4 and 5 and
containers for the primers.

38) A kit for diagnosing or prognosing cancer cells or predicting metastasis or
metastatic relapse or metastatic potential of cancer cells in a biological sample
comprising an oligonucleotide probe that binds under high stringency conditions
to an isolated nucleic acid sequence selected from a group consisting of GAB2-
signature genes listed in Table 1, 2, 3, 4 and 5 and a container for the probe.

39) A kit for diagnosing or prognosing cancer cells or predicting metastasis or
metastatic relapse or metastatic potential of cancer cells in a biological sample
comprising an antibody which binds immunologically to a protein having an
amino acid sequence encoded by a polynucleotide selected from a group
consisting of GAB2-signature genes listed in Table 1, 2, 3, 4 and 5 and a container
for the probe.

40) A kit for diagnosing or prognosing cancer cells or predicting metastasis or
metastatic relapse or metastatic potential of cancer cells in a biological sample
comprising an array of probes selected from a group consisting of GAB2-
signature genes listed in Table 1, 2, 3, 4 and 5 and a container for the probe and
the expression of the genes is determined by Real-time PCR or other quantitative

PCR assay.
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FIGURE V/IX
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FIGURE VI/IX
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FIGURE VIII/IX
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FIGURE IX/IX
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