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METHODS FOR TREATING HEMATOLOGICAL CANCERS AND THE USE OF
BIOMARKERS AS A PREDICTOR OF CLINICAL SERSITIVITY TO
IMMUNOMODULATORY THERAPIES

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of priority to U.S. Serial No. 61/913,046 filed December

6, 2013, which is herein incorporated by reference in its entirety.

1. FIELD
{000 1] Provided herein are biomarkers for use in predicting the chinical sensitivity of
hematologic cancers, such as non-Hodgkin’s lymphoma, and a patient’s response to treatment with
an immunomodulatory agent, such as 3-(4-amino-1-oxo-1,3-dihydro-isoindol-2-y-piperidine-2,6-
dione, which is also known as lenalidomide or Reviimid®. In one aspect, provided herein are
methods of treating or managing non-Hodgkin’s fymphomas, including but not limited to, diffuse

large B-cell lymphoma (BLBCL), using prognostic factors.

2. ACKGROUND

21 Pathobiology of Cancer
{6082] Cancer is characterized primarily by an increase in the number of abnormal cells derived
from a given normal tissue, invasion of adjacent tissues by these abnormal cells, or lymphatic or
blood-borne spread of malignant cells to regional lymph nodes and to distant sites {inctastasis).
Clinical data and molecular biologic studies indicate that cancer is a multistep process that begins
with minor pre-neoplastic changes, which may under certain conditions progress to neoplasia. The
neoplastic lesion may evolve clonally and develop an incrcasing capacity for invasion, growth,
metastasis, and heterogeneity, especially under conditions in which the neoplastic cells escape the
host’s immune surveillance. Roitt, 1., Brostoff, J and Kale, B., Immunclogy, 17.1-17.12 (3rd ed.,
Mosby, St Louis, Mo., 1993).
HEHIEY There is an enormous varicty of cancers which are described in detail in the medical
literature. Exaroples include cancers of the lung, colon, rectum, prostate, breast, brain, blood and
intestine. The incidence of cancer continues to climb as the general population ages, as new cancers
develop, and as susceptible populations (e.g., people infected with AIDS or excessively exposed to
sunlight) grow. However, options for the treatment of cancer are Himited. For example, in the case
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of blood cancers {e.g., multiple myeloma), few treatment options are avatlable, especially when
conventional cherotherapy fails and bone-marrow transplantation is not an option. A tremeundous
demand therefore exists for new methods and compositions that can be used to treat patients with
cancer.

10004} Many types of cancers are associated with new blood vessel formation, a process known
as angiogenesis. Several of the mechanisms invelved in tumor-induced angiogenesis have been
elucidated. The most direct of these mechanisms is the secretion by the tumor cells of cytokines
with angiogenic properties. Examples of these cytokines inchade acidic and basic fibroblastic
growth factor (a,b-FGF), angiogenin, vascular endothelial growth factor (VEGF), and TNF-o.
Alternatively, tumor cells can release angtogenic peptides through the production of proteases and
the subsequent breakdown of the extraceliular matrix where some cytokines are stored {e.g.,
b-FGF} Angiogenesis can also be induced mdivectly through the recruitment of inflammatory cells
{particularly macrophages) and their subsequent release of angiogenic cytokines {e.g., TNF-q,
b-FGF).

{8085} Lymphoma refers to cancers that originate in the lymphatic system. Lymphoma is
characterized by malignant ncoplasms of lymphocytes—B bymphocytes and T lymphocytes (i.e., B-
cells and T-cells). Lymphoma generally starts in lymph nodes or collections of lymphatic tissue in
organs including, but not limited to, the stornach or intestines. Lyraphoma may involve the marrow
and the blood in some cases. Lymphoma may spread from one site to other parts of the body.
{3606} The treatment of various forms of lymphomas are described, for example, in U.S. patent
no. 7,468,363, the entirety of which is incorporated herein by reference. Such bymphomas joclude,
but are not limited to, Hodgkin’s lymiphoma, non-Hodgkin's tymphoma, cutancous B-cell
byraphora, activated B-cell tymphowa, DLBCL, mautle cell lymphoma (MCL), follicular cente
lymiphoma, transformed lymphoma, lymphocytic lymphoma of intermediate differentiation,
intermediate lyraphocytic lyraphorna (ILL), diffuse poorly differentiated lymphocytic lymphoma
{PDL), centrocytic lymphoma, diffuse small-cleaved cell lymphoma (DSCCL}, peripheral T-cell
iymaphormas (PTCL), cutancous T-Cell lymphorma and mantle zone tymphoma and low grade
follicular lymphoma.

18067} The non-Hodgkin fymphomas {(NHLs) are a diverse group of blood cancers that include
any kind of lymphoma except Hodglan’s tymphomas. Types of NHL vary significantly 1o their
severity, from indolent to very aggressive. Less aggressive non-Hodgkin lymphomas are compatible

with a long survival while more aggressive non-Hodgkin lyraphomas can be rapidly fatal without
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treatment. they can be formed from either B-cells or T-cells. B-cell non-Hodgkin lymphomas
include Burkitt lymphoma, chronic lymphocytic leukemia/small lymphocytic lymphoma
{(CLL/SLL), diffuse large B-cell lymaphoma, follicular lymphoma, imrounoblastic large cell
iymphoma, precursor B-lymphoblastic lymphoma, and mantle cell tymphoma. T-cell non-Hodgkin
Iyrophormas include mycosis fungoides, anaplastic large cell lymphoma, and precursor T-
lymphoblastic lymphoma. Prognosis and treatment depend on the stage and type of discase.

16008] Diffuse large B-cell lymphoma (DLBCL) accounts for approximately onc-third of non-
Hodgkin’s lymphomas. While some DLBCL patients are cured with traditional chemotherapy, the
remainder die from the discase. Anticancer drugs cause rapid and persistent depletion of
Iymiphocytes, possibly by direct apoptosis induction in mature T and B cells. See K. Stahnke. ef al.,
Blood 2001, 98:3066-3073. Absolute lymiphocyte count {ALC) has been shown to be a prognostic
factor in follicular non-Hodgliun’s lymphoma and recent results have suggested that ALC at
diagnosis is an important prognostic factor in diffuse large B-cell lymphoma.

18669} The diffuse large-B-cell lymphowmas (DLBCL) can be divided nto distinet roolecular
subtypes according to their gene profiling patterns: germinal-center B-cell-like DLBCL {GCB-
DLBCL), activated B-celi-like DLBCL (ABC-DLBCL), and primnary mediastinal B-cell lymphoma
{PMBL) or unclassified type. These subtypes are characterized by distinct differences in survival,
chermo-responstvencess, and signaling pathway dependence, particularly the NF-xB pathway. See D.
Kim et af., Journal of Clinical Oncology, 2007 ASCO Annual Mecting Proceedings Part [, Vol 25,
No. 185 (June 20 Supplement), 2007 8082, See Bea §, ef ¢f., Biood 2005, 106: 3183-90; Ngo V.N.
et al., Nature 2011; 470: 115-9. Such differences have prompted the search for more effective and
subtype-specific treatment strategies in DLBCL.

16616} Leukemia refers to malignant neoplasms of the blood-forming tissues. Varigus forms of
leukermas are described, for example, n US. patent vo. 7,393,862 and ULS. provisional patent
application no. 60/380,842, filed May 17, 2002, the entireties of which are incorporated herein by
reference. Although viruses reportedly cause several forms of leukemia in animals, causes of
leukemia in bumans are to a large extent unknown. The Merck Manual, 944-952 (17" ed. 1999},
Transtorroation to malignancy typically occurs in a single cell through two or moore steps with
subsequent proliferation and clonal expaunsion. In some leukermias, specific chromosomal
translocations have been identified with consistent leukemic cell morphology and special clinical

featares {e.g., translocations of 9 and 22 wn chronic myelocytic leukemia, and of 15 and 17 inacute
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promyelocytic leukemia). Acute feukemias are predominantly undifferentiated cell populations and
chronic leukemias more muatare cell forms.
{6011} Acute leukemias are divided into lymphoblastic (ALL) and non-lymphoblastic (ANLL)
types. The Merck Manual, 946-949 (17" od. 1999). They may be further subdivided by their
rorphologic and cytochemical appearance according to the Freuch-American-Butish (FAB)
classification or according to their type and degree of differentiation. The use of specific B- and T-
cell and myeloid-antigen monoclonal antibodics are most helpful for classification. ALL 18
predominantly a childhood disease which is established by laboratory findings and bone marrow
examination. ANLL, also known as scute myclogenous lcukemia or acute mycloid leukenua
{AML}, occurs at all ages and is the more common acute leukemia among adults; it is the form
usually associated with irradiation as a causative agent.
16012} Chroruc leukermas are described as being yraphocytic (CLL) or myelocytic (CML).
The Merck Manial, 949-952 (l?’th ed. 1999y, CLL is characterized by the appcarance of mature
Iyraphocytes in blood, bone marrow, and lyrophoid organs. The hallmark of CLL 1s sustained,
absolute lymphocytosis (> 5,000/pL) and an increase of lymphocytes in the bone marrow. Most
CLL patients also have clonal cxpansion of lymphecytes with B-cel characteristics. CLL isa
disease of middle or old age. In CML, the characteristic feature is the predominance of
gramulocytic cells of all stages of differcutiation in blood, bone marrow, liver, splecn, and other
organs. In the symptomatic patient at diagnosis, the total white blood cell (WBC) count is usually
about 200,000/uL, but may reach 1,000,0600/uL. CML 1s relatively easy to diagnose because of the
presence of the Philadelphia chromosome.
{6013] Bone marrow stromal cells are well known to support CLL discase progression and
resistance to chemotherapy. Disrapting the mteractions between CLL cells and stromal cells is an
additional target of CLL chemotherapy.
{8014} In addition to the acute and chronic categorization, neoplasms arc also categorized based
upon the celis giving rise to such disorder into precursor or peripheral. See e.g., U.S. patent
publication no. 2008/0051379, the disclosure of which is incorporated herein by reference n its
cutirety. Precursor neoplasms imclude ALLs and lymphoblastic lymphowas and occur in
lymphocytes before they have differentiated into cither a T- or B-cell. Peripheral neoplasms are
those that occur in lymphocytes that have differentiated into either T- or B-cells. Such peripheral
neoplasms include, but are not limited to, B-cell CLL, B-cell prolymphocytic leukemia,
iymaphoplasmuacytic tymphoma, mantle cell tymphoma, follicular bymphorna, extranodal marginal
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zone B-cell lymphoma of mucosa-associated lymphotd tissue, nodal marginal zone lymphoma,
splentc marginal zone lymphorua, hairy cell leakemua, plasmacytoma, diffuse large B-cell
lymphoma and Bardatt lymphoma. Inover 95 percent of CLL cases, the clonal expansion isof a B
cell lincage. See Cancer: Principles & Practice of Oncology (3rd Edition) (1989} (pp. 1843-1847).
Inuless than 5 percent of CLL cases, the tumor cells have a T-cell phenotype. Notwithstanding these
classifications, however, the pathological impairment of normal hematopoiesis is the hallmark of all
leukernias,
{G015] Multiple myeloma {MM) is a cancer of plasma cells in the bone marrow. Normally,
plastoa cells produce antibodies and play a key role in imumune function. However, uncontrolled
growth of these ceils leads to bone pain and fractures, anemia, infections, and other complications.
Multiple myeloma is the second most common hematological malignancy, although the exact
causes of multiple myeloma remain unknown., Multiple myelowa causes high levels of proteins in
the blood, urine, and organs, inchuding but not himited to M-protein and other immunoglobulins
{antibodies), albumin, and beta-Z-microglobulin. M-protein, short for monoclonal protein, also
known as paraprotein, is a particularly abnormal protein produced by the myeloma plasma cells and
can be found i the blood or urine of almost all patients with multiple mycloma.
{G016] Skeletal symptoms, including bone pain, are among the most clinically significant
symptoms of multiple myelorna. Malignant plasma cells release osteoclast stimulating factors
(including IL-1, 1L-6 and TNF) which cause calcium to be leached from bones causing bytic lesions;
hypercalcemia is another symptom. The osteoclast stimulating factors, also referred to as cytokines,
may prevent apoptosts, or death of myeloma cells. Fifty percent of patients have radiologically
detectable myeloma-related skeletal lesions at diagnosis. Other common clinical symptoms for
roultiple myeloroa include polyneuropathy, anemua, hyperviscosity, infections, and renal
insufficiency.
{0617] Bone marrow stromal cells are well known to support multiple rayeloma discase
progression and resistance to chemotherapy. Disrupting the interactions between multiple myeloma
cells and stromal cells is an additional target of multiple myeloma chemotherapy.
{0618} Further, rituximab is known to deplete normal host B cells. M. Akdilu et al., Annals of
Oncology 15:1109-1114, 2004. The long-term immunologic cffects of B cell depletion with
rituxiroab and the charactenistics of the reconstituting B cell pool in lymphoma patients arve not well
defined, despite the widespread usage of this therapy. See Jennifer H. Anolik er af., Clinical
fmmunology, vol. 122, issuc 2, February 2007, pages 139-145,
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{8019} The approach for patients with relapsed or refractory discase relies heavily on
experimental treatments followed by stem cell transplantation, which may not be appropriate for
patients with a poor performance status or advanced age. Therefore, a tremendous demand exists
for new methods that can be used to treat patients with NHL.

18026} The incidence of cancer continues to climb as the general population ages, as new
cancers develop, and as susceptible populations {e.g., people infected with AIDS or excessively
exposed to sunlight) grow. A freraendous demand therefore exists for new methods and

compositions that can be used to treat patients with cancer including NHL.

2.2, Methods of Treatment
{6081} Current cancer therapy may involve surgery, chemotherapy, hormonal therapy and/or
radiation treatment to eradicate neoplastic cells in a patient {(see, for example, Stockdale, 199X,
Medicine, vol. 3, Rubenstein and Federman, eds., Chapter 12, Section IV}, Recently, cancer
therapy could also involve biological therapy or immunotherapy. All of these approaches pose
significant drawbacks for the patient. Surgery, for example, may be contraindicated due to the
health of a patient or may be unacceptable to the patient. Additionally, surgery may not completely
remove neoplastic tissue. Radiation therapy is only effective when the neoplastic tissue exhibits a
higher sensitivity to radiation than normal tissue. Radiation therapy can also often elicit serious
stde effects. Hormonal therapy is rarely given as a single agent. Although hormonal therapy can be
effective, it is often used to prevent or delay recurrence of cancer after other treatments have
rernoved the majority of cancer cells. Biological therapies and immunotherapies are linnted in
number and may produce side effects such as rashes or swellings, flu-like symptoms, including
fever, chills and fatigue, digestive tract problems or allergic reactions,
{6082] With respect to chemotherapy, there are a variety of chemotherapeutic agents
available for treatment of cancer. A roajority of cancer chemotherapeutics act by inhibiting DNA
synthesis, either directly, or indirectly by inhibiting the biosynthesis of deoxyribonucleotide
triphosphate precursors, to prevent BNA replication and concomitant cell division. Gilman et al.,
Goodman and Gilman’s: The Pharmacological Basis of Therapeutics, Tenth Ed. (McGraw Hill,
New York).
{8063} Dieapite availabihity of a variety of chemotherapeutic agents, chemeotherapy bas many
drawbacks. Stockdale, Medicine, vol. 3, Rubenstein and Federman, eds., ch. 12, sect. 10, 199K,
Almost all chernotherapeutic agents are toxic, and chernotherapy causes significant, and often
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dangerous side effects including severe nausea, bone marrow depression, and immunosuppression.
Additionally, even with adnunistration of combinations of chemotherapeutic agents, many tumor
cells are resistant or develop resistance to the chemotherapeutic agents. o fact, those cells resistant
to the particular chemotherapeutic agents used in the treatment protocol often prove to be resistant
to other drugs, even if those agents act by different mechanism from those of the drugs used in the
specific treatment. This phenomenon is referred to as pleiotropic drug or multidrug resistance.
Because of the drug resistance, many cancers prove refractory to standard chemotherapeutic
treatment protocols.

16004] Still, there 1s a significant need for safe and effective rocthods of treating, proventing
and managing cancer, particularly for tumors that are refractory to standard treatments, such as
surgery, radiation therapy, chemotherapy and hormonal therapy, while reducing or avoiding the
toxicities and/or side effects associated with the conventional therapies. Moreover, there remains a
need for the ability to predict and monitor response to cancer therapy in order to increase the quality
of care for cancer patients, avoid unuecessary treatment and to increase the success rate in cancer

therapy in clinical practice.

KR SUMMARY

{6021} The present invention is based, n part, on the finding that certain genes are differentially
expressed in DLBCL patients responsive to the immunomodulatory therapy lenalidomide
{Reviimid®) relative to DLBCL paticents unresponsive to lenalidomide. In addition, the present
invention is based, in part, on the finding that the cellular composition {e.g., immune cell
composttion} of the tumnor of a DLBCL paticnt may be indicative of whether the patient tumor will
respond to an immunomodulatory therapy, such as lenalidomide, including its pharmaceutically
acceptable salts, solvates or isomers.
180221 In one aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: {a) obtaining a
first biological sarople from a first paticot having a hervatological cancer, (b) measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 3, infira, (c)
comparing the level of expression of the one, two, three, four, five or more of the genes identified in
Table 3 in the first biological sample with the level of expression of the same genes in a second
biological sample from a sccond patient having the same type of hernatological cancer as the first
-7 -
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patient, wherein the hematological cancer in the second patient is clinically insensitive to an
imrmunomodulatory therapy, and wherein the differential expression of the one, two, three, four,
five or more of the geoes i the first biological sample relative to the level of expression of the one,
twao, three, four, five or more of the genes in the second biological sample indicates that the
hematological cancer n the first patient will be clintcal sensitive to treatment with the
immunomodulatory therapy. In a specific embodiment, the hematological cancer s DLBCL. In
certain embodiments, the DLBCL 1s refractory to certain therapies, such as chermotherapy. In some
embodiments, the DLBCL 1s relapsed in a patient. In a specific embodiment, the BLBCL is an
activated B-cell-like subtype. In another specific embodiment, the DLBCL 1s a gernunal center B-
cell-like subtype. The immumomodulatory therapy can comprise the administration of an
immunomodulatory compound, such as lenalidomide, or its pharmaceutically acceptable salts,
solvates or 1somers. An immunomodulatory therapy of the erabodiruents of the methods provided
herein can comprise lenalidomide as imnmunomodulatory compound, or its pharmaceutically
acceptable salts, solvates or isorers. In another specific erabodiment, the immunomodulatory
therapy is lenalidomide.
{6023} In another aspect, provided herein are methods for predicting the clinical sensitivity of @
hematological cancer to treatment with an immunomodulatory therapy comprising: (a) obtaining a
first biological sample from a first patient having a hematological cancer, (b} measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 4, infra, (¢}
comparing the level of expression of the one, two, three, four, five or more of the genes identified in
Table 4 1u the first biological saraple with the level of expression of the sawe genes in a second
biological sample from a second patient having the same type of hematological cancer as the first
patient, wherein the hewatological cancer in the second patient is clindcally insensitive to an
immunomoduiatory therapy, and wherein the differential expression of the one, two, three, four,
five or more of the genes in the first biological sample relative to the level of expression of the one,
two, three, four, five or more of the genes in the second bislogical sample indicates that the
hematological cancer n the first patient will be clinical sensitive to treatment with the
immunomwodulatory therapy. o a specific embodiment, the hematological cancer 1s DLBCL. In
certain embodiments, the DLBCL is refractory to certain therapies, such as chemotherapy. In some
embodiments, the DLBCL is relapsed i a patient. In a specific erobodiment, the BLBCL 1s an
activated B-cell-like subtype. In another specific embodiment, the DLBCL is a gernmunal center B-
cell-like subtype. The imrounomodulatory therapy can comprise the administration of an
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immunomoduiatory compound, such as lenalidomide, or its pharmaceutically acceptable salts,
solvates or isomers. An immunomodulatory therapy of the erabodiraents of the methods provided
herein can comprise lenalidomide as fmomounomodulatory compouud, or s pharmaceutically
acceptable salts, solvates or isomers. In another specific embodiment, the immunomodulatory
therapy is lenalidomide.
{8024} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatracnt with an immmunomodulatory therapy comprising: {(a) obtaining a
first biological saraple from a first patient having a hematological cancer, (b) measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 1, infra, and (¢}
comparing the level of expression of the one, two, three, four, five or more of the genes identified in
Table 1 in the first biological sample with the level of expression of the same genes in a second
biological sample from a sccond patient baving the same type of hervatological cancer as the fivst
patient, wherein the hematological cancer in the second patient is clinically insensitive to the
immunomwodulatory therapy, and wherein a ngher level of expression of the one, two, three, four,
five or more of the genes in the first biological sample relative to the level of expression of the one,
two, three, four, five or more of the genes in the second biological sample indicates that the
hematological cancer in the first patient will be clinical sensitive to treatment with the
immunomodulatory therapy. In g specific embodiment, the hematological cancer 1s BLBCL. In
certain embodiments, the DLBCL is refractory to certain therapies, such as chemotherapy. In some
embodiments, the DEBCL is refractory relapsed in a patient. In a specific embodiment, the DLBCL
is an activated B-cell-like subtype. In another specific emnbodiment, the DLBCL 18 a germoinal
center B-celi-like subtype. The immunomeodulatory therapy can comprise the administration of an
immunomwodulatory corapound, such as lenahdomide, or its pharmaceutically acceptable salts,
solvates or isomers. An immunomodulatory therapy of the embodiments of the methods provided
herein can comprise lenalidomide as irmmunomodulatory compound, or its pharmaceutically
acceptable salts, solvates or isomers. In another specific embodiment, the immunomodulatory
therapy is lenalidomide.
{8025} In another aspect, provided berein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: {a) obtaining a
first biological sarople from a first paticot having a hervatological cancer, (b) measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 2, infra, and {(c)
comparing the level of expression of the one, two, three, four, five or more of the genes identified in
-0
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Table 2 in the first biological sample with the level of expression of the same genes in a second
biological sample 1s from a second patient having the same type of hematological cancer as the first
patient, wherein the hematological cancer in the second patient is clinically 1nsensitive to the
immunomodulatory therapy, and wherein a lower level of expression of the one, two, three, four,
five or moore of the genes 1o the first biological sample relative to the level of expression of the one,
two, three, four, five or more of the genes in the second biological sample indicates that the
hematological cancer in the first paticnt will be clinical sensitive to treatment with the
immunomodulatory therapy. In a specific embodiment, the hematological cancer is BLBCL. In
certain embodiments, the DLBCL s refractory to cortain therapics, such as chemotherapy. In some
embodiments, the DLBCL 15 relapsed in a patient. In a specific embodiment, the DLBCL is an
activated B-cell-like subtype. In another specific embodiment, the BLBCL is a germinal center B-
cell-like subtype. The immunomodulatory therapy can comprise the administration of an
immunomodulatory compound, such as lenalidomide, or its pharmaceutically acceptable salts,
solvates or isomers. An immunomodulatory therapy of the embodiments of the roethods provided
herein can comprise lenalidomide as immunomodulatory compound, or its pharmacentically
acceptable salts, solvates or isomers. In another specific embodiment, the immunomodulatory
therapy is lenalidomide.
{0026} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatiment with an immunomodulatory therapy comprising: {8) obtaining a
first biological sample from a first patient having a hematological cancer, (b) measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 1, infra, and
measuring the level of expression one, two, three, four, five or more of the genes identified in Table
2, infra, and (¢ comparing the level of expression of the genes identified in Tables 1and 2 wn the
first biological sample with the level of expression of the same genes in a second bislogical sample
is from a second patient having the same type of hematological cancer as the first patient, wherein
the hematological cancer in the second patient is clintcally insensitive to the immunomodalatory
therapy, and wherein (i) a higher level of expression of the one, two, three, four, five or more of the
genes wdentified in Table 1 m the first biological sample relative to the level of expression of the
one, two, three, four, five or more of the genes in the second biclogical sample, and (i1} a lower
level of expression of the one, two, three, four, five or more of the genes identified in Table 2 in the
first binlogical sample relative to the level of expression of the one, two, three, four, five or more of
the genes in the sccond biological sample, indicates that the hematological cancer in the first patient
10 -
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will be clinical sensitive to treatment with the immunomodulatory therapy. In a specific
embodiment, the hematological cancer 1s DEBCL. In certain ermbodiraents, the DLBCL 1s
refractory to certain therapies, such as chewotherapy. In some embodiments, the DLBCL 1
relapsed in a patient. In a specific embodiment, the DLBCL 15 an activated B-cell-like subtype. In
another specific ermabodiment, the DLBCL 1s a germinal center B-cell-like subtype. In another
specific embodiment, the immunomodulatory therapy is lenalidomide.
{6627} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: {a) obtaining a
first biological sample from a first patient having s hematological cancer, (b} measuring the
expression of the genes or a certain subset of genes set forth in Table 1, 2, 3 or 4, or any
combination thercof in the first biological sample, and (¢} comparing the gene expression profile of
the genes or subset of genes 1o the first biological saraple to (i) the gene expression profile of the
genes or subset of genes in tumor samples from patients having the same type of hematological
cancer which are clinically sensitive to an immunowodulatory therapy and (31) the gene expression
of the genes or subset of genes in tumor samples from patients having the same type of
hematological cancer which are clinically insensitive to the immunomodulatory therapy, wherein a
gene expression profile for the genes or subset of genes in the first biological sample similar to the
gene expression profile for the genes or subsct of genes in tumor samples from paticnts having the
same type of hematological cancer which are clinically sensitive to the immunomodulatory therapy
indicates that the hematological cancer in the first patient will be clinical sensitive to treatment with
the immunomedulatory therapy, and a gene expression profile for the genes or subset of genes in
first biological samiple similar to the gene expression profile for the genes or subset of genes in
turnor samples from patients having the same type of hematological cancer which are clinically
insensitive to the immunomodulatory therapy indicates that the hematological cancer of the first
paticnt will be clinically inscusitive to the treatment with the invnunomedulatory therapy. In
certain embodiments, the subset of genes comprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or more of
the genes in Table 1, 2, 3 or 4, or any combination thereof. In some embodiments, the subset of
genes comprises 2-5, 5-10, 10-15, 13-20, 20-25 or 25-30 of the genes in Table 1, 2, 3 or 4, or any
combination thercof. In a specific embodiment, the hematological cancer is DLBCL. In certain
embodiments, the DLBCL is refractory to certain therapies, such as chemotherapy. In some
embodiments, the DLBCL is relapsed in a patient. In a specific embodiment, the DLBCL is an
activated B-cell-like subtype. In another specific embodiment, the DLBCL 1s a gernunal center B-
-1t~
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cell-like subtype. The immumomodulatory therapy can comprise the administration of an
immunomodulatory compound, such as lenalidomide, or its pharmaceutically acceptable salts,
solvates or 1somers. An immunomodulatory therapy of the erabodiruents of the methods provided
herein can comprise lenalidomide as imnmunomodulatory compound, or its pharmaceutically
acceptable salts, solvates or isorers. In another specific erabodiment, the immunomodulatory
therapy is lenalidomide.

{G028] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: (a) obtaining a
first tumor sanple from a first patient having the hematological cancer, (b measuring the
proportion of dendritic cells in the first tumor sample, and {¢) comparing the proportion of dendritic
cells in the first tumor sample with the proportion of dendritic cells in a second tumor sample from
a second patient having the same type of hematological cancer, wherem the second patient’s
hematological cancer is chinically insensitive to treatment with the immunomodulatory therapy, and
wherein a higher proportion of dendritic cells 1n the first tumor sarople relative the proportion of
dendritic cells in the second tumor sample indicates that the hematological cancer in the first patient
will be clinical sensitive to treatment with the immunorsodulatory therapy. In a specific
embodiment, the hematological cancer is DLBCL. In certain embodiments, the BLBCL is
refractory to certain therapies, such as chemotherapy. In sorac erabodirnents, the DLBCL is
relapsed in a patient. In a specific embodiment, the DLBCL is an activated B-cell-like subtype. In
another specific embodiment, the DLBCL is a germinal center B-cell-like subtype. The
imrvunomodulatory therapy can coraprise the adwinistration of an immunomodulatory corapound,
such as lenalidomide, or its pharmaceutically acceptable salts, solvates or isomers. An
immunomwodulatory therapy of the embodiments of the methods provided herein can comprise
lenahidomide as immunomoduiatory compound, or its pharmaceutically acceptable salts, solvates or
isomers, In another specific embodiment, the immunomodulatory therapy is lenalidomide.

{6029] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immmunomodulatory therapy comprising: (a) obtaining a
fivst tamor sample from a first patient having the hematological cancer, (b) measuring the
proportion of plasma cells in the first tumor sample, and (¢} comparing the proportion of plasma
cells in the first tumor sample with the proportion of plasma cells in a second turor sarople from a
second patient having the same type of hematological cancer, wherein the second patient’s

hematological cancer 1s chinically nsensitive to treatment with the immunomodulatory therapy, and
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wherein a higher proportion of plasma cells in the first tumor sample relative the proportion of
plasma cells in the sccond tumor saropic indicates that the hematological cancer i the first patient
will be chinical sensitive to treatment with the iramunorsodulatory therapy. In a specific
embodiment, the hematological cancer is DLBCL. In certain embodiments, the DLBCL is
refractory to certain therapies, such as chemotherapy. lo soroe erobodirents, the DLBCL is
relapsed in a patient. In a specific embodiment, the DLBCL is an activated B-cell-like subtype. In
another specific embodiment, the DLBCL 1s a germinal center B-oell-like subtype. The
immunomodulatory therapy can comprise the administration of an immunomodulatory compound,
such as lenalidoraide, or its pharmaccutically acceptable salts, solvates or isomers. An
immunomoduiatory therapy of the embodiments of the methods provided herein can comprise
lenalidomide as immunomodulatory compound, or its pharmaceutically acceptable salts, solvates or
isomers. In another specific evabodiment, the immunomodulatory therapy is lenalidomide.
{6030] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodalatory therapy comprising: (a) obtaining a
first tumor sample from a first patient having the hematological cancer, (b) measuring the
proportion of dendritic cells and plasma cells in the first turnor saraple, and {¢) comparing the
proportion of dendritic cells and plasma cells in the first tumor sample with the proportion of
dendritic cells and plasma cells in a sccond tumor saraple from a sccond patient having the same
type of hematological cancer, wherein the second patient’s hematological cancer is clinically
insensitive to treatment with the immunomedulatory therapy, and wherein a higher proportion of
dendritic cells and plasma cells 1o the first tumor sample relative the proportion of dendritic cells
and plasma cells in the second tumor sample indicates that the hematological cancer in the first
patient will be chinical sensitive to treatment with the fmmunomodulatory therapy. In a specific
embodiment, the hematological cancer is BEBCL. In certain embodiments, the DLBCL s
refractory to certain therapics, such as chemotherapy. In some embodiments, the DLBCL 1
relapsed tn a patient. In a specific embodiment, the DLBCL is an activated B-cell-like subtype. In
another specific embodiruent, the DLBCL 1s a gerrinal conter B-cell-like subtype. The
immunomwodulatory therapy can comprise the administration of an frorounomodulatory compound,
such as lenalidomide, or its pharmacentically acceptable salts, solvates or isomers. An
imrounomodulatory therapy of the embodiments of the racthods provided herein can coraprise
icnalidomide as immunomodulatory compound, or its pharmaceutically acceptable salts, solvates or
isomers. In another specific embodiment, the iramunomodulatory therapy 18 lenalidomide.

- 13-
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166311 In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatracnt with an inmunomodulatory therapy comprising: {a) obtaining 4
first turoor sample from a fitst paticot having a hematological cancer, (b) measuring the proportion
of tmnmune cells in the tumor sample, and (¢} comparing the proportion of the immune cells in the
fivst tamor sample to (1) the proportion of the same ummune cells in tumor saraples from patients
having the same type of hematological cancer which are clinically sensitive to an
imrmunomodulatory therapy and (i1} the proportion of the same irorune cells in tumor samples from
patients having the same type of hematological cancer which are clinically insensitive to the
immunomodulatory therapy, wherein a proportion of the immunc cells in the first tumor saraple
similar to the proportion of the same immune cells in tumor samples from patients having the same
type of hematological cancer which are clinically sensitive to the immunomedulatory therapy
indicates that the hematological cancer in the first paticot will be clinical sensitive to treatment with
the immunomodulatory therapy, and a proportion of the immune cells in the first tumor sample
sirailar to the proportion of the same wmmune cells 1o tumor saraples from patients having the same
type of hematological cancer which are clinically inseusitive to the immunomodulatory therapy
indicates that the hematological cancer in the first patient will be clinical inscusitive to treatment
with the immunomodulatory therapy. In some embodiments, the immune cells are subset of
immunc cclls, such as subset of B cells. In certain embodiments, the immune cells are dendritic
cells. In some embodiments, the immune cells are plasma cells. In certain embodiments, the
immune cells are monocytes. In some embodiments, the immune cells are tumor infiltrating
immune cells. o certain embodiments, the immune cells are T cells. In some erabodirnents, the
immune cclis are B cells. In certain embodiments, the imumune cells are NK cells. In some
embodiments, the immune cells are two, three or more subsets of frurnune cells, such as two more
types of T cells (e.g., CD4+ and CDR+ T cells). In some embodiments, the proportion of different
populations of immunc cells in the first turmor saraple are compared to (1) the proportion of the same
populations of immune cells in the tumor samples from patients having the same type of
hematological cancer which are clinically sensitive to the immunomodulatory therapy and (1) the
proportion of the same populations of immune cells in the tumor samples frow patients having the
same type of hematological cancer which are clinically insensitive to the immunomodulatory
therapy. In a specific embodiment, the hematological cancer is BLBCL. In certain embodiments,
the DLBCL is refractory to certain therapies, such as chemotherapy. In some embodiments, the
DLBCL 1s relapsed in a patient. In g specific embodiment, the DLBCL s an activated B-cell-like
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subtype. In another specific embodiment, the BLBCL is a germinal center B-celi-like subtype. The
imrmunomodulatory therapy can comprise the administration of an immunomodulatory compound,
such as lenalidomide, or its pharmaceutically acceptable salts, solvates or isomers. An
immunomodulatory therapy of the embodiments of the methods provided herein can comprise
lenalidomide as immunomodulatory corapound, ot its pharmaceutically acceptable salts, solvates or
isomers. In another specific embediment, the impunomodulatory therapy is lenalidomide.
{8032} o another aspect, provided herein are methods for managing or treating a hernatological
cancer comprising: (a) obtaining a first bioclogical sample from a first patient having a
hematological cancer, (b) measuring the level of expression of one, two, three, four, five or more of
the genes identified in Table 3, infra, (¢} comparing the level of expression of the one, two, three,
four, five or more of the genes identified in Table 3 in the first biological sample with the level of
expression of the same genes 1o a second biological sample from a second patient having the same
type of hematological cancer as the first patient, wherein the hematological cancer in the second
patient is clinically insensitive to an ivomunomodulatory therapy, and (d) administering the
immunomodulatory therapy to the first paticnt if the one, two, three, four, five or more of the genes
in the first biological sample are differentially expressed relative to the level of expression of the
one, two, three, four, five or more of the genes in the second bislogical sample. In a specific
cmbodiment, the hematological cancer is DEBCL. In certain embodiments, the DLBCL s
refractory to certain therapies, such as chemotherapy. In some embodiments, the DLBCL is
relapsed in a patient. In a specific embodiment, the DLBCL is an activated B-celi-like subtype. In
another specific embodiment, the DLBCL is a germinal center B-cell-like subtype. The
immunomoduiatory therapy can comprise the administration of an immunomodulatory compound,
such as lenalidormide, or its pharmaceutically acceptable salts, solvates or isomers. An
immunomoduiatory therapy of the embodiments of the methods provided herein can comprise
ienahdomide as imynunomodulatory compound, or its pharmaceutically acceptable salts, solvates or
isomers. In another specific embodiment, the immunomodulatory therapy is lenalidomide.
{0033} In another aspect, provided herein are methods for managing or treating 4 hematological
cancer comprising: {a) obtaining a first biological sample frovo a first patient haviog a
hematological cancer, (b) measuring the level of expression of one, two, three, four, five or more of
the genes identified 1o Table 4, infra, (¢} comparing the level of expression of the one, two, three,
four, five or more of the genes identified in Table 4 in the first biological sample with the level of
expression of the same genes in a second biological saraple from a second patient having the same
- 15 -
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type of hematological cancer as the first patient, wherein the hematological cancer in the second
patient is clinically insensitive to an immunomodulatory therapy, and (d) admunistering the
imrounomodulatory therapy to the first patient if the one, two, three, four, five or more of the genes
in the first biclogical sample are differentially expressed relative to the level of expression of the
one, two, three, four, five or wore of the genes 1o the secound biological sample. In a specific
embodiment, the hematological cancer 18 DEBCL. In certain ermnbodiments, the DLBCL is
refractory to certain therapics, such as chemotherapy. In some embodiments, the DLBCL 1
relapsed tn a patient. In a specific embodiment, the DLBCL is an activated B-cell-like subtype. In
another specific embodiruent, the DLBCL 1s a gerrinal conter B-cell-like subtype. The
immunomoduiatory therapy can comprise the administration of an immunomodulatory compound,
such as lenalidomide, or its pharmacentically acceptable salts, solvates or isomers. An
imrounomodulatory therapy of the embodiments of the racthods provided herein can coraprise
icnalidomide as immunomodulatory compound, or its pharmaceutically acceptable salts, solvates or
isomers. In another specific embodiment, the ivomunoroodulatory therapy is lenalidomide.

18034} In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, (b} measuring the level of expression of one, two, three, four, five or more of
the genes identified in Table 1, infra, (¢) comparing the level of cxpression of the one, two, three,
four, five or more of the genes identified in Table 1 in the first biological sample with the level of
expression of the same genes in a second binlogical sample from a second patient having the same
type of hematological cancer as the first patient, wherein the hervatological cancer i the second
patient is clinically insensitive to an immunomodulatory therapy, and {(d) administering the
immunomwodulatory therapy to the fivst paticut if a higher level of expression of the one, two, three,
four, five or more of the genes in the first biological sample is measured relative to the level of
expression of the one, two, three, four, five or more of the genes in the second biological sample. In
a specific embodiment, the hematological cancer is DLBCL. In certain embodiments, the DLBCL
is refractory to certain therapies, such as chemotherapy. In some embodiments, the DLBCL s
relapsed in a patient. In a specific embodiment, the DEBCL is an activated B-celi-hike subtype.
The impunomodulatory therapy can comprise the administration of an immunomodulatory
compound, such as lenalidormde, or its pharroaceutically acceptable salts, solvates or isomers. An

immunomodulatory therapy of the embodiments of the methods provided herein can comprise
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lenahidomide as immunomoduiatory compound, or its pharmaceutically acceptable salts, solvates or
isomers, In another specific embodiment, the immunomodulatory therapy is lenalidomide.
[6035] o another aspect, provided herein are methods for managing or freating a hersatological
cancer comprising: {(a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the level of expression of oue, two, three, four, five or more of
the genes identified in Table 2, infra, (¢) comparing the level of expression of the one, two, three,
four, five or more of the genes identified in Table 2 in the first biological sample with the level of
expression of the same genes in a second biological sample is from a second patient having the
same type of hematological cancer as the first patient, wherein the hematological cancer in the
second patient is clinically usensitive to an immunomodulatory therapy, and (d} administering the
immunomodulatory therapy to the first patient if a lower level of expression of the one, two, three,
four, five or more of the genes i the first biological sample is measured relative to the level of
expression of the one, two, three, four, five or more of the genes in the second biological sample. In
certain embodiments, the imrunomedulatory therapy 18 vot admunistered or additional assays ate
conducted if the level of expression of one, two, three, four, five or more of the genes are not lower
in the first biological sample than in the sccond biological sample. In a specific embodiment, the
hematological cancer 13 DLBCL. In certain embodiments, the DLBCL is refractory to certain
therapies, such as chermotherapy. In some cmbodiments, the DLBCL is relapsed in a patient. Tna
specific embodiment, the DLBCL is an activated B-cell-like subtype. In another specific
embodiment, the DEBCL is a germinal center B-cell-like subtype. The immunomodulatory therapy
can comprise the administration of an frorounomodulatory compound, such as fenalidoroide, or its
pharmaceutically acceptable salts, solvates or isomers. An immunomodulatory therapy of the
embodiments of the methods provided berein can coraprise lenalidomide as immunomedulatory
compound, or its pharmaceutically acceptable salts, soivates or isomers. In another specific
embodiment, the immunomodulatory therapy 1s lenalidomide.
{6036] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: (a) obtaining a first biological sample frorn g first patient having a
hematological cancer, (b) measuring the level of expression of oue, two, three, four, five or more of
the genes identified in Table 1, infra, and measuring the level of expression one, two, three, four,
five or more of the geoes wdentified in Table 2, supra, (¢) comparing the level of expression of the
genes identified in Tables 1 and 2 i the first biological sample with the level of expression of the
same genes in a second biological sample 15 from a sccond patient having the same type of
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hematological cancer as the first patient, wherein the hematological cancer in the second patient is
chinically msensitive to an immunomodulatory therapy, and {d) administering the
imrounomodulatory to the first patient if (1) a higher level of expression of the one, two, three, four,
five or more of the genes identified in Table 1 in the first biological sample is measured relative to
the level of expression of the one, two, three, four, five or more of the genes 1o the second
biological sample, and (i1} a lower level of expression of the one, two, three, four, five or more of
the genes identified in Table 2 in the first biological sample 1s measured relative to the level of
expression of the one, two, three, four, five or more of the genes in the second biological sampie. In
a specific erabodiment, the hermatological cancer 1s DLBCL. In certain embodiments, the DLBCL
is refractory to certain therapies, such as chemotherapy. In some embodiments, the DLBCL is
relapsed in a patient. In a specific embodiment, the DLBCL is an activated B-cell-like subtype. In
another specific embodiment, the DLBCL is a germinal center B-cell-like subtype. The
immunomoduiatory therapy can comprise the administration of an immunomodulatory compound,
such as lenalidormide, or its pharmaceutically acceptable salts, solvates or isomers. An
immunomoduiatory therapy of the embodiments of the methods provided herein can comprise
ienahdomide as imynunomodulatory compound, or its pharmaceutically acceptable salts, solvates or
isomers. In another specific embodiment, the immunomodulatory therapy is lenalidomide.
{6037} In another aspect, provided herein are methods for managing or treating 4 hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, {(b) measuring the expression of a certain subset of genes set forth in Table 1,
2, 3 or 4, or any combination thereof in the first biological sample, and {¢) comparing the gene
expression profile of the subset of genes in the first bislogical sample to (i} the gene expression
profile of the subset of genes 1n tumor saraples from patients having the same type of hematological
cancer which are clinically sensitive to an immunomoduliatory therapy and (i1} the gene expression
of the subset of genes in tumor samples from paticuts having the same type of hematological cancer
which are clinically insensitive to the immunomodulatory therapy, and (d} administering the
immunomodulatory therapy to the first paticnt if: (i) the gene expression profile for the subsct of
genes in the first biological sample 1s similar to the gene expression profile for the subset of genes
in tumor samples from patients having the same type of hematological cancer which are clinically
seusitive to the immunomodulatory therapy and (i) the gene expression profile for the subset of
genes in first biological sample is not similar to the gene expression profile for the subset of genes
in tumor samples frora patients having the same type of hematological cancer which are climically
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insensitive to the immunomodulatory therapy. In certain embodiments, the subset of genes
comprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or more of the genes in Table 1, 2, 3 or 4, or any
combination thereof. ln some embodivaents, the subset of genes comprises 2-5, 5-16, 10-15, 15-20,
20-25 or 25-30 of the genes in Table 1, 2, 3 or 4, or any combination thercof. In a specific
embodiment, the hematological cancer is DLBCL. In certain embodiments, the DLBCL is
refractory to certain therapics, such as chemotherapy. In some embodiments, the DLBCL 1s
relapsed in a patient. In a specific embodiment, the DLBCL is an activated B-cell-like subtype. In
another specific embodiment, the DLBCL is a germinal center B-cell-like subtype. In another
specific embodiment, the imrnunomedulatory therapy is lenalidoride.
{8038 In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first tumor sample from a first patient having the hematological
cancer, {b) measuring the proportion of dendritic cells in the first tumor saraple, (¢) coraparing the
proportion of dendritic cells in the first tumor samiple with the proportion of dendritic celis in a
second tumor sample from a second paticnt having the same type of hematological cancer, wherein
the second patient’s hematological cancer is clinically insensitive to treatment with an
imrmunomodulatory therapy, and {d) administering the immunornodulatory therapy to the first
patient if a higher proportion of dendritic cells in the first tumor sample is measured relative the
proportion of dendritic cells in the second turor sample. In a specific embodiment, the
hematological cancer is DLBCL. In certain embodiments, the DLBCL is refractory to certain
therapies, such as chemotherapy. In some embodiments, the DEBCL is relapsed in a patient. Ina
specific embodiment, the DLBCL 18 an activated B-celi-like subtype. In another specific
embodiment, the DLBCL is a germinal center B-celi-like subtype. The immunomodulatory therapy
can coraprise the administration of an immunomodulatory compound, such as lenalidonude, or s
pharmaceutically acceptable salts, solvates or isomers. An immunomodulatory therapy of the
embodiments of the methods provided herein can comprise lenalidomide as immunomodulatory
compound, or its pharmaceutically acceptable salts, solvates or isomers. In another specific
cmbodiment, the immunomodulatory therapy is lenalidoride.
{8039} In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first tumor sample from a first patient having the hematological
cancer, {(b) measuring the proportion of plasma cells in the first tumor sample, (¢) comparing the
proportion of plasma cells in the first tumor sarmple with the proportion of plasma cells in a second
turnor sample froro 4 second patient having the same type of hematological cancer, wherein the
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second patient’s hematological cancer is chinically insensitive to treatment with an
imrmunomodulatory therapy, and {d) administering the immunornodulatory therapy to the first
patient if a higher proportion of plasrua cells in the first tamor sample 1s moeasured relative the
proportion of plasma cells in the second tumor sample. In a specific embodiment, the
hematological cancer is DLBCL. Iu certain embodiments, the DLBCL 15 refractory to certain
therapies, such as chemotherapy. In some embodiments, the DLBCL is relapsed in a patient. Ina
specific embodiment, the DLBCL 18 an activated B-cell-like subtype. In another specific
embodiment, the DLBCL is a germinal center B-cell-like subtype. The immunomodulatory therapy
can corprise the administration of an immunomodulatory compound, such as lenalidonude, or is
pharmaceutically acceptable salts, solvates or isomers. An immunomodulatory therapy of the
embodiments of the methods provided herein can comprise lenalidomide as immunomodulatory
compound, or is pharmaceutically acceptable salts, solvates or isomers. In another specific
embodiment, the immunomodulatory therapy is lenalidomide.
{00401 Io another aspect, provided herein are methods for managing or freating a hematological
cancer comprising: {a} obtaining a first tumor sample from a first patient baving the hematological
cancer, {b) measuring the proportion of dendritic cells and plasta cells in the first turmor saraple, (¢}
comparing the proportion of dendritic cells and plasma cells in the first tumor sample with the
proportion of dendritic cells and plasma cells in a second tursor sample from a second patient
having the same type of hematological cancer, wherein the second patient’s hematological cancer is
clinically insensitive to treatment with an immunomodulatory therapy, and {d) administering the
imrvunomodulatory therapy to the first patient if a higher proportion of dendritic cells and plasma
cells in the first tumor sample is measured relative the proportion of dendritic cells and plasma cells
in the secound tumor sample. In a specific embodiment, the hevoatological cancer s DLBCL. Iu
certain embodiments, the DLBCL is refractory to certain therapies, such as chemotherapy. In some
embodiments, the DLBCL 1s relapsed in a patient. In a specific ernbodiment, the DLBCL is an
activated B-cell-like subtype. In another specific embodiment, the BLBCL is a germinal center B-
cell-like subtype. The imrounomodulatory therapy can comprise the administration of an
immunomwodulatory corapound, such as lenahdomide, or its pharmaceutically acceptable salts,
solvates or isomers. An imnunomodulatory therapy of the embodiments of the methods provided
herein can comprise lenalidomide as fmmunomodulatory compound, or s pharmaceutically
acceptable salts, solvates or isomers. In another specific embodiment, the immunomodulatory
therapy is lenalidomide.
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18041} In another aspect, provided herein are for managing or treating a hematological cancer
comprising: {a) obtaining a first turoor sample from a first paticnt having a hematological cancer,
{b} measuring the proportion of immuane cells 1o the first tursor saraple, and (¢ comparing the
proportion of the immune cells in the first tumor sample to (i) the proportion of the same immune
cells 1o tumor saruples from patients having the same type of hematological cancer which are
clinically sensitive to an impunomodulatory therapy and (i1 the proportion of the same immune
cells in tumor samples from patients having the same type of hernatological cancer which are
clinically insensitive to the immunomodulatory therapy, and (d} administering the
inmunomodulatory therapy to the first patient if the proportion of the immune cells in the first
tumor sample s {1) simtlar to the proportion of the same tmmune cells in tumor samples from
patients having the same type of hemateological cancer which are chinically sensitive to the
imrvunomodulatory therapy, and (1) not simtlar to the proportion of the same vmmune cells in
tumor samples from patients having the same type of hematological cancer which are clinically
fnsensitive to the immunomodulatory therapy. In sore ewobodiments, the immune cells are subset
of immune cells, such as subset of B cells. In certain embodiments, the immune cells are dendritic
cells. In some ernbodiments, the immunce cells are plasma cells. In cortain embodirnents, the
immune cells are monocytes. In some embodiments, the immune cells are tumor infiltrating
immunc cclls. In certain embodiments, the immune cells are T cells. In some ecmbodiments, the
immune cells are B cells. In certain embodiments, the immume cells are WK cells. In some
embodiments, the immune cells are two, three or more subsets of immune cells, such as two more
types of T cells {e.g., CD4+ and CD8+ T ceils). 1o sorme embodiments, the proportion of different
populations of immune cells in the first tumor sample are compared to (1} the proportion of the same
populations of immune cells in the turoor samples from patients having the sare type of
hematological cancer which are clinically sensitive to the immunomedulatory therapy and (it) the
proportion of the same populations of frormune cells i the turnor samples from paticnts having the
same type of hematological cancer which are clinically insensitive to the immunomodulatory
therapy. In a specific embodiment, the heroatological cancer 1s DLBCL. In certain ernbodirents,
the DLBCL 18 refractory to certain therapies, such as chemotherapy. In some ernbodivoents, the
DEBCL is relapsed in a patient. In a specific embodiment, the DLBCL 15 an activated B-cell-like
subtype. lo another specific embodiment, the DLBCL 15 a germunal center B-cell-like subtype. The
immunomoduiatory therapy can comprise the administration of an immunomodulatory compound,

such as lenalidoraide, or its pharmaccutically acceptable salts, solvates or isomers. An
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immunomoduiatory therapy of the embodiments of the methods provided herein can comprise
ienahdomide as imynunomodulatory compound, or its pharmaceutically acceptable salts, solvates or
isomers. In another specific evabodiment, the immunomodulatory therapy is lenalidomide.

{3342} In accordance with the methods described herein, the biological sample can be any
sample obtained from the patient. In certain erabodiraents, the biological saruple 18 a cell sarple.
in other embodiments, the biological sample is whole blood sample, peripheral blood mononuclear
cell sample, or tissue sample. In specific embodiments, the biological sample 15 4 tumor sample.
See Section 5.8, infra, regarding biological samples.

(0843} In accordance with the methods described herein, the level of expression of one, two,
three, four, five or more of the genes in Table 1 and/or Table 2 and/or Table 3 and/or Table 4, infra,
can be measured at the RNA and/or protein levels. In certain embodiments, the level of expression
of the genes are measured at the RNA {e.g., mRNA) level.  In other embodiments, the level of
expression of the genes are measured at the protein level

10044} In another aspect, provided berein are kits useful for predicting the likehihood of an
effective patient tumor response. In certain embodiments, the kit comprises a sohid support, and a
means for detecting the protein expression of at least one biomarker in a biological sample. Such a
kit may employ, for example, a dipstick, a membrane, a chip, a disk, a test strip, a filter, a
ricrosphere, a slide, a multiwell plate, or an optical fiber. The solid support of the kit can be, for
example, a plastic, silicon, a metal, a resin, glass, a membrane, a particle, a precipitate, agel, a
polymer, a sheet, a sphere, a polysaccharide, a capillary, a film, a plate, or a slide. In some
embaodiments, the kit comprises a solid support, nucleic acids contacting the support, where the
nucleic acids are complomentary to at least 20, 50, 100, 200, 350, or more bases of mRNA, and a
raeans for detecting the expression of the mRNA 1n a biological sample.

{8645} In certain embodiments, the kits provided herein employ means for detecting the
expression of a biomarker by quantitative real-timme PCR (QRT-PCR), microarray, tlow cytometry
or immunofluorescence. In other embodiments, the expression of the biomarker is measured by

ELISA-based methodologies or other similar mcthods known in the art,

4. BRIEF DESCRIPTION OF THE FIGURES

{88346] F1G. ;. Hierarchical clustering {Euclidean distance; Ward linkage) of relative gene

expression across 21 lenalidomide/Revlimid®-arm FF profiles, as represented by AL 1018 genes

deemed significantly differentially regulated at FDRS%, and B. A subset of those genes deemed
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significantly differentially regulated at FDR 1%, between discrete best-response categortes. Gene
expressions standardized to zero mean and unit standard variance across all profiles. Bars below
dendrogram display: DLBCL cell of origiv sub-type {GCB (white), ABC/Other (black), as
determined by IHC at screen}; Investigator defined best response of patients in the Revlimid arm,
{CR,PR, S (black) vs. {PD,Death} (white).

16047] FIG. 2: Decomposition of 21 enalidomide/Revliimid®-arm profiles derived from FF
samples. Each boxplot represents estirmated proportion (y-axis) of corresponding cell phenotype (x-
axis} across two discrete Investigator defined best-response categories, {CR,PR,SD {grey) and
{PD death) (white). Cell-types on the x-axis are: T-helper cells (Th); Activated T-helper cells (Th
acty; T-cells (Te); Activated T-cells (Tc act); B-cells (B); Activated B-cells {B act); BCR-ligated B-
cells (B algM); 1gG Memory B-cells {Mem IgG); IgM Memory B-cells (Mem IgM); Plasma cells
{PC); Natural Killer cells (NK); Activated Natural Killer cells (NK act); Monocytes (imono);
Activated Monocytes (mono acty;, Dendritic Cells (BC); Activated Dendritic cells (DC act);
Neuatrophis (neutro). Phenotypic cell types defined in {Abbas ¢t al,, PLoS Oue, 2009).

{0048 FIG. 30 Summed estimated proportion of resting and activated dendritic cells (y-axis,
ieft) across 21 lenalidomuide/Reviimid®-arm protiles derived from FF samples (x-axis; triangles,
ordered by descending PFS). PFS (y-axis, right; unit weeks) overlaid as line-connected points, with
censor events denoted by a cross.

{8649} FIG. 4: Summed estimated proportion of BUR-ligated B-cells (y-axis, left) across 21
lenalidomide/Reviimid®-arm profiles derived from FF samples (x-axis; triangles, ordered by
descending PFS). PFS (y-axis, right; antf weeks) overlaid as line-connected points, with ceosor
events denoted by a cross.

{056} FIG. 8: Bar plot of difference 1o estivoated proportion of BCR-ligated B-cells and
plasma cells (y~-axis, left), derived from lenalidomide/Revliimid®-arm FF profiles {one profile per
bar, x-axis; sorted in order of increasing difference between BCR-ligated B-cell/plasma-cell
proportions. PFS {y-axis, right: unit weeks) overlaid as line-connected points, with censor events
denoted by a cross. Dashed line represents median PFS in the two groups defined by cstimated

BCR-ligated B-cell proportion being greater or less than estimnated plasma cell proportion.
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5. DETAILED DESCRIPTION
5.1 Terminology

23 64,

{8851} As used herein, and unless otherwise specified, the terms “treat,” “freating” and
“treatment” refer to an action that occurs while a patient is suffering from the specified cancer,
which inclades the reduction in the severity of the cancer, reduces tumor size, or retards or slows
the progression of the cancer.
[6452] The term “sensitivity” and “sensitive” when made in reference to treatment with
compound is a refative term which refers to the degree of effectiveness of the compound in
icssening or decreasing the progress of a tumor or the discase being treated.
{68583} As used herein, and unless otherwise specified, the term “effective amount” of a
compound is an amount sufficient to provide a therapeutic benefit in the treatment or management
of a cancer, or to delay or runimize one or more symptoms associated with the presence of the
cancer. An effective amount of a compound means an amount of therapeutic agent, alone or in
combination with other therapies, which provides a therapeutic benefit in the treatracnt or
management of the cancer. The term “effective amount” can encompass an amount that improves
overall therapy, reduces or avoids symptoras or causcs of cancer, or enhances the therapeutic
efficacy of another therapeutic agent.
{6054] As used herein, an “effective patient tumor response” refers to any increase in the
therapeutic benefit to the patient. An “effective patient tumor response” can be, for exarople, a 5%,
16%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% decrease in the rate of
progress of the tursor. An “cffective patient tumor respouse” can be, for example, a 5%, 10%, 15%,
20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, or 100% decrease in the physical symptoms of
a cancer. An “effective patient tumor response” can be, for example, a 5%, 10%, 15%, 20%, 25%,
30%, 40%, 50%, 60%, 7%, 80%, 90%, or 100% decrease in the size of a tumor. An “effective
patient turnor response’” can be, for example, a 3%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%,
70%, 80%, 9(%, or 100% decrease in the physical symptoms of a cancer. An “effective patient
tumor response” can also be, for example, a 5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%,
0%, 8%, 90%, 100% , or 200%, or more increase in the response of the patient, as measured by
any suitable means, such as gene expression, cell counts, assay results, erc.
[60S5] The term “likelthood” generally refers to an increase in the probability of an event. The
term “likelihood” when used in reference to the effectiveness of a patient tumor response generally
204 -
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contemplates an increased probability that the rate of tumor progress or tumor cell growth will
decrease. The term “likelthood” when used in reference to the effectiveness ot g patient turmor
response can also geverally mean the increase of indicators, such as mRNA or protein expression,
that may evidence an increase in the progress in treating the tumor.
{8056 The term “predict” geverally means to determive or tell in advance. When used to
“predict” the effectiveness of a cancer treatment, for example, the term “predict” can mean that the
likelihood of the outcome of the cancer treatment can be determined at the outset, before the
treatment has begun, or before the treatment period has progressed substantially,
[B057] An improvement in the cancer or cancer-related discase can be characterized as a
complete or partial response. “Complete response” refers to an essential absence {or absence) of
clinically detectable discase with normalization of any previously abnormal radiographic studies,
bone marrow, and cerebrospinal fluid (CSF) or abnormal monoclonal protein rcasurements.
“Partial response” refers to at least about a 5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%,
80%, or 90% decrease in all measurable tumor burden (i e., the number of malignant cells present in
the subject, or the measured bulk of tumor masses or the quantity of abnormal monoclonal protein)
in the absence of new lesions. The term “treatment” conteraplates both a complete and a partial
response.
{B058] “Turnor,” as used herein, refers to all neoplastic ccll growth and proliferation, whether
malignant or benign, and all pre-cancerous and cancerous cells and tissues. “Neoplastic,” as used
herein, refers to any form of dysregulated or unregulated cell growth, whether malignant or benign,
resulting 10 abnormal tissue growth. Thus, “neoplastic cells” mnclude malignant and beunigu cells
having dysregulated or unregulated cell growth.
{059] The terros “cancer” and “cancerous” refer to or describe the physiological condition in
mammals that is typically characterized by unregulated cell growth. Examples of cancer inchude,
but arc not limited to, blood-borae turnors {e.g., multiple myecloma, lyraphoma and leukemia), and
solid tumors.
{0060} The term “refractory or resistant” refers to a circumstance where patients, cven after
intensive treatment, have residual cancer cells {e.g., leukemuia or lymphora cells) in their lymphatic
systern, blood and/or blood forming tissues {e.g., marrow).
{6061} As used herein the termas “polypeptide” and “protein” as used interchangeably herein,
refer to a polymer of amino acids of three or more amine acids in a serial array, linked through
peptide bonds. The term “polypeptide” includes proteins, protein fragments, protein analogues,
225 .
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oligopeptides and the like. The term polypeptide as used herein can also refer to a peptide. The
amino acids making up the polypeptide may be naturally derived, or may be synthetic. The
polypeptide can be purified froro a bological sample.
{6062] An mRNA that is “upregulated” is generally increased upon a given treatoent or
condition. Au mRNA that is “downregulated” generally vefers to a decrease in the level of
expression of the mRINA in response to a given treatment or condition. In some situations, the
mRNA level can remain unchanged upon a given treatment or condition.
{6063] An mRNA from a patient sample can be “upregulated” when treated with an
immunomodulatory therapy, as compared to a control. This upregulation can be, for example, an
increase of about 5%, 10%, 20%, 30%, 40%, 50%, 6(%, 70%, 90%, 100%, 200%, 300%, 500%,
600%, 700%, 800%, 900%, 1,000%, 1,500%, 2,000%, 2,500%, 3,00%, 3,500%, 4,000%, 4,500%,
5,000% or more of the coraparative control mRNA level.
{¢064] Alternatively, an mRNA can be “downregulated”, or expressed at a lower level, in
response to administration of certain immunomodulatory therapies or other therapies. A
downregulated mRINA can be, for example, present at a level of about 99%, 93%, 90%, 5%, 80%,
5%, T0%, 65%, 60%, 55%, 50%, 45%, 40%, 35%., 30%, 25%, 20%, 15%, 10%, 5%, 3%, 1% or
less of the comparative control mRNA level.
{065] Simularly, the level of a polypeptide or protein biomarker from a pationt sample can be
increased when treated with an immunomodulatory therapy, as compared to a non-treated control.
This increase can be about 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, &0%, 90%, 100%, 200%,
300%, 400%, 500%, 700%, 1,000%, 1,500%, 2,000%, 2,500%, 3,000%, 3,500%, 4,000%, 4,500%,
5,000% or more of the comparative control protein level.
18066} Alternatively, the level of a protein biomarker can be decreased in response to
administration of certain immunomodulatory therapies or other agents. This decrease can be, for
exarmple, present at a level of about 99%, 95%, 90%, 80%, 70%, 60%, 50%, 40%, 30%, 20%, 10%,
5%, 3%, 1% or less of the comparative control protein level.
16067} The terrs “determining”, “measuring”, “ovaluating”, “assessing” and “assaying” as used
herein generally refer to any form of measurement, and include determining if an element 1s present
or not. These terms include both quantitative and/or qualitative determinations. Assessing may be
relative or absolute. “Assessing the presence of” caninclude determuniong the amount of something

present, as well as determining whether it is present or absent.
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16668} The terms “nucleic acid” and “polynuclestide” are used interchangeably herein to
describe a polymer of any length composed of nucleotides, e.g., deoxyriborucieotides or
ribonucleotides, or compounds produced synthetically, which can hybridize with naturally
occurring nucieic acids in a sequence spectfic manner analogous to that of two naturally occurring
nucleic acids, e.g., can participate in Watson-Crick base pairing interactions. As used herein in the
context of a polynucleotide sequence, the term “bases” {or “base™) is synonymous with
“nucleotides” {or “nucleotide”}, i.e., the monomer subunit of a polynucleotide. The terrs
“nucleoside” and “nucleotide” are intended to tnclude those moieties that contain not only the
known purine and pyrimidine bascs, but also other heterocyclic bases that have been modified.
Such modifications include methylated purines or pyrimidines, acylated purines or pyrimidines,
alkylated riboses or other heterocycles. In addition, the terms “nucleoside” and “muclootide” include
those moicties that coutain not only conventioval vibose and deoxyribose sugars, but other sugars as
well, Modified mucleosides or nucleotides also include modifications on the sugar moiety, e.g.,
wherein oue or moore of the hydroxyl groups are replaced with halogen atoms or aliphatic groups, or
are functionalized as ethers, amines, or the like. “Analogues” refer to molecules having structural
features that are recogunized in the literature as being roimetics, derivatives, having analogous
structures, or other like terms, and include, for example, polynuclestides incorporating non-natural
nuclootides, nucleotide mimetics such as 27-modified nucleosides, peptide nucleic acids, oligomeric
nuciecoside phosphonates, and any polynucleotide that has added substituent groups, such as
protecting groups or linking moieties.

[6069] The terms “isolated” and “purified” refer to isolation of a substance (such as mRNA or
protein) such that the substance comprises a substantial portion of the sample in which it resides, i.e
greater than the substance is typically found in its natural or un-isolated state. Typucally, a
substantial portion of the sample comprises, e.g., greater than 1%, greater than 2%, greater than 5%,
greater than 10%, greater than 20%, greater than 30%, greater than 50%, or more, usually up to
about 90%-~100% of the samiple. For exarple, a sample of 1solated mRNA can typically comprise
at least about 19 total mRNA. Technigues for purifying polymucieotides are well known in the art
and include, for example, gel electrophoresis, ion-exchange chromatography, affinity
chromatography, flow sorting, and sedimentation according to density.

{6070} The term “saraple” as used herein relates to a material or mixture of waterials, typically,

although not necessarily, in fluid form, containing one or more components of interest.
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18071 “Biological sample” as used herein refers to a sample obtained from a biological subject,
including sample of biological tissuc or fluld origin, obtained, reached, or collected in vivo or in
sing. A biological saraple also includes samples fror a region of a biological subject containing
precancerous or cancer cells or tissues. Such samples can be, but are not limited to, organs, tissues,
fractions and cells 1solated from a subject. Exemplary biological samples include but are not
limited to cell tysate, a cell culture, a cell line, a tissue, oral tigsue, gastrointestinal tissue, an organ,
an organelle, a biological fluid, a blood sample, a urine saruple, a skin sample, and the like.
Preferred biological samples inchude but are not imited to whole blood, partially purified blood,
PBMCs, tissue biopsies, and the hike.

166721 As used herein, the terms “patient” and “subject” refer to an animal, such as a mammal.
in a specific embodiment, the patient is a human. In other embodiments, the patient is a non-human
animal, such as a dog, cat, farm animal {e.g., borse, pig, ot donkey), chimpanzee, or monkey.
{6473] A biological marker or “biomarker” is a substance whose detection indicates a particular
biological state, such as, for exaruple, the presence of cancer. In some embodiments, biomarkers
can cither be determined individually, or several biomarkers can be measured simultancously.
8074} A “biomarker” can indicate a change in the level of mRNA expression that may
correlate with the risk or progression of a disease, or with the susceptibility of the discase to a given
treatment. In some embodiments, the biomarker is a nucleic acid, such as a mRNA or cDNA.
{8075] A “biomarker” can also indicate a change in the level of polypeptide or protein
expression that may correlate with the risk, susceptibility to treatment, or progression of a disecase.
The biomarker can be a polypeptide or protein, or a fragment thereof. The relative level of specific
proteins can be determined by methods known in the art. For example, antibody based methods,

such as an iomunoblot, cozyme-huked tmumunosorbent assay (ELISA), or other methods can be

used.
{8076] As used herein and unless otherwise 1ndicated, the term “pharmaceutically acceptable

salt” encompasses non-toxic acid and base addition salts of the compound to which the term refers.
Acceptable non-toxic acid addition salts include those derived from organic and inorganic acids or

bases know in the art, which include, for example, hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid, methanesulphonic acid, acetic acid, tartaric acid, lactic acid, succinic acid, citric
acid, ralic acid, roaleic acid, sorbic acid, aconitic acid, salicylic acid, phthalic acid, erabolic acid,

enanthic acid, and the like.
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18677} Compounds that are acidic in nature are capable of forming salts with various
pharmacecutically acceptable bases. The bascs that can be used to prepare pharruaceutically
acceptable base addition salts of such acidic corapounds are those that form non-toxic base addition
salts, i.e., salts containing pharmacologically acceptable cations such as, but not limited to, alikali
roetal or alkaline earth metal salts and the calcium, magnesium, sodiuro or potassium salts in
particular. Suitable organic bascs include, but are not hmited to, N,N-dibenzylethylencdiamine,
chloroprocaine, choline, dicthanolamine, ethylencdiamine, meglumaine (N-methylghucamine),
lysine, and procaine.
{0678} As used herein and unless otherwise indicated, the term “solvate” means a compound
provided herein or a salt thereof, that further includes a stoichiometric or non-stoichiometric amount
of solvent bound by non-covalent intermolecular forces. Where the solvent is water, the solvate is a
hydrate.
{G079] As used herein and unless otherwise indicated, the term “stereomerically pure” means a
composition that comprises one stereoisomer of a compound and 1s substantially free of other
stereotsomers of that compound. For example, a stereomerically pure composition of a compound
having one chiral center will be substantially free of the opposite enantiomer of the compound. A
stereomerically pure composition of a compound having two chiral centers will be substantially free
of other diastercomers of the compound. A typical stercomerically pure compound comprises
greater than about 80% by weight of one stereoisomer of the compound and less than about 20% by
weight of other sterecisomers of the compound, more preferably greater than about 90% by weight
of one stercotsomer of the compound and less than about 10% by weight of the other stercoisomers
of the compound, even more preferably greater than about 95% by weight of one stercoisomer of
the corapound and less than about 5% by weight of the other steresisomers of the corapound, and
most preferably greater than about 97% by weight of one stereoisomer of the compound and less
than about 3% by weight of the other stercotsomers of the compound. As used herein and unless
otherwise indicated, the term “stereomerically enriched” means a composition that comprises
greater than about 60% by weight of one stereoisomer of a compound, preferably greater than about
70% by weight, roore preferably greater than about R0% by weight of one stereoisomer of a
compound. As used herein and unless otherwise indicated, the term “‘enantiomerically pure” means
a stercomerically pure composition of a cormapound having one chival center. Similarly, the term
“sterecomerically enriched” means a stercomerically enriched composition of a compound having
one chiral center.

220 .
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16086 It should be noted that if there is a discrepancy between a depicted structure and a name
given that structure, the depicted structurce 18 to be accorded rore weight. In addition, if the
stereochermistry of a structure or a portion of a stracture is not mdicated with, for exaraple, bold or
dashed lines, the structure or portion of the structure is to be interpreted as encompassing all
stereotsomers of i

{6081 The practice of the embodiments provided hercin will emiploy, unless otherwise
indicated, conventional techniques of molecular biology, microbiology, and immunology, which are
within the skill of those working in the art. Such techniques are explained fully in the literature.
Examples of particularly suttable texts for consultation include the following: Sambrook er al.
(Y9R9)Y Molecular Cloning; A Laboratory Marnual (2d ed.); BN, Glover, ed. (1983} DNA Cloning,
Volumes I and II; M.J. Gait, od. (1984 Oligonuclestide Synthesis; B.D. Hames & 8J. Higgins, eds.
{1984} Nucleic Acid Hyvbridization; B.D. Hares & 5.1 Higgins, eds. (1984) Transcription and
Transiation; R 1. Freshney, ed. (1986 Animal Cell Culture; Immobilized Cells and Enzymes (IRL
Press, 1986y, fmmunochemical Methods in Cell and Molecular Biology (Academic Press, London);
Scopes (1987 Protein Purification: Principles and Practice (2d ed.; Springer Verlag, N.Y ), and
DM, Weir and C. C. Blackwell, eds. (1986) Handbook of Experimental Immunology, Volumes I-
V.

5.2 Methods for Predicting Chnical Sensitivity of a
Hematological Cancer By Measuring Gene Expression

{0082} In one aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: {a) obtaining a
first biological saraple from a fivst patient having a hematological cancer, (b) measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 3 or 4, infra, (¢}
comparing the level of expression of the one, two, three, four, five or more of the genes identified in
Table 3 or 4 in the first biological sample with the level of expression of the same genes in a second
biological sample from a second patient having the same type of hematological cancer as the first
patient, wherein the hematological cancer in the second patient is chinically 1nsensitive to an
immunomodulatory therapy, and wherein the differential expression of the one, two, three, four,
five or moore of the genes 1o the first biological sample relative to the level of expression of the one,

two, three, four, five or more of the genes in the second biological sample indicates that the
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hematological cancer in the first patient will be clinical sensitive to treatment with the
immunomodulatory therapy.

{6083} o another aspect, provided hereio are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: (a) obtaining a
first biological sample from a first patient baving a hematological cancer, (b) wmeasuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 1, infra, and (¢}
comparing the level of expression of the one, two, three, four, five or more of the genes 1dentificd in
Table 1 in the first biological sample with the level of expression of the same genes in a second
biological sample from a second patient having the same type of hematological cancer as the first
patient, wherein the hematological cancer in the second patient is clinically insensitive to the
immunomodulatory therapy, and wherein a higher level of expression of the one, two, three, four,
five or more of the geoes i the first biological sample relative to the level of expression of the one,
twao, three, four, five or more of the genes in the second biological sample indicates that the
hematological cancer in the first patient will be clinical sensitive to treatment with the
immunomodulatory therapy.

{3084] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: (a) obtaining a
first biological sample from a first patient having a hematological cancer, (b} measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 2, infra, and (¢}
comparing the level of expression of the one, two, three, four, five or more of the genes identified in
Table 2 1o the first biological saraple with the level of expression of the same genes in a second
biological sample is from a sccond patient having the same type of hematological cancer as the first
patient, wherein the hewatological cancer in the second patient is clivically insensitive to the
immunomoduiatory therapy, and wherein a lower level of expression of the one, two, three, four,
five or more of the genes in the first biological sample relative to the level of expression of the one,
two, three, four, five or more of the genes in the second bislogical sample indicates that the
hematological cancer n the first patient will be clinical sensitive to treatment with the
immunomodulatory therapy.

{B085] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatroent with an imvmunowodulatory therapy comprising: (a) obtaining a
first biological sample from a first patient having a hematological cancer, (b} measuring the level of

expression of one, two, three, four, five or more of the genes identified in Table 1, infra, and
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measuring the level of expression one, two, three, four, five or more of the genes identified in Table
2, infra, and (¢} comparing the level of expression of the genes identified in Tables 1 and 2 in the
first biological saraple with the level of expression of the sare genes 1 a second biological sample
is from a second patient having the same type of hematological cancer as the first patient, wherein
the hervatological cancer in the secoud paticut 1s clivucally inseusitive to the tvurmunomodulatory
therapy, and wherein (1} a higher level of expression of the one, two, three, four, five or more of the
genes identitied 1n Table 1 in the first biological sample relative to the level of expression of the
one, two, three, four, five or more of the genes in the second bislogical sample, and (i1} a lower
icvel of expression of the one, two, three, four, five or more of the genes wdentified in Table 2 in the
first biological sample relative to the level of expression of the one, two, three, four, five or more of
the genes in the second biological sample, indicates that the hematological cancer in the first patient
will be clinical sensitive to treatment with the immunomodulatory therapy.

{6086 In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy corprising: (a) obtaining
biological samples from patients having a hematological cancer, (b) measuring the leve] of
expression of one, two, three, four, five or more of the genes identified in Table 3, infra, (¢}
assessing expression levels of the selected genes, either individually, conjointly, or via a functional
transformation thereof, and (d) using of the cxpression levels to predict paticonts as sensitive or
insensitive (o an immunomodulatory therapy, via similarity to expression phenotypes displayed
across the same genes by patients with the same indication and already known to be sensitive or
insensitive to that therapy.

{6087] In one aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodalatory therapy corprising: (a) obtaining
biological samples from patients having a hematological cancer, (b) measuring the leve] of
expression of one, two, three, four, five or more of the genes identified in Table 4, infra, (¢}
assessing expression levels of the selected genes, either individually, conjointly, or via a functional
transformation thereof, and (d) using of the cxpression levels to predict paticonts as sensitive or
fnsensitive to an romunornodulatory therapy, via similarity to expression phenotypes displayed
across the same genes by patients with the same indication and already known to be sensitive or
insensitive to that therapy.

{6088 In one aspect, provided herein are methods for predicting the clinical sensitivity of a

hematological cancer to treatment with an immmunomodulatory therapy comprising: (a) obtaining
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biological samples from patients having a hematological cancer, (b) measuring the level of
expression of one, two, three, four, five or more of the genes identified in Table 1, infra, (¢}
assessing expression levels of the selected genes, either individually, coujomtly, or via a functional
transformation thereof, and (d} using of the cxpression levels to predict pationts as sensitive or
fnsensitive to an romunornodulatory therapy, via similarity to expression phenotypes displayed
across the same genes by patients with the same indication and already known to be sensitive or
inscnsitive to that therapy.

{089} In one aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immmunomodulatory therapy comprising: (a) obtaining
biological samples from patients having a hematological cancer, (b) measuring the leve] of
expression of one, two, three, four, five or more of the genes identified in Table 2, infra, (¢}
assessing expression levels of the selected genes, either individually, coujomtly, or via a functional
transformation thereof, and (d} using of the cxpression levels to predict pationts as sensitive or
fnsensitive to an romunornodulatory therapy, via similarity to expression phenotypes displayed
across the same genes by patients with the same indication and already known to be sensitive or
inscnsitive to that therapy.

{6098 In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immmunomodulatory therapy comprising: (a) obtaining a
first biological sample from a first patient having a hematological cancer, (b) measuring the
expression of a certain subset of genes set forth in Table 3 in the first bislogical sample, and (¢}
comparing the geune expression profile of the subset of genes in the fivst biological sample to (i) the
gene expression profile of the subset of genes in tumor samples from patients having the same type
of hematological cancer which are chinically sensitive to an immunomodulatory therapy and (1) the
gene expression of the subset of genes in tumor samples from patients having the same type of
hematological cancer which are clinically insensitive to the immunomodulatory therapy, wherein a
gene expression profile for the subset of genes in the first biological sample similar to the gene
expression profile for the subsct of genes in tumor samples from paticots having the same type of
hematological cancer which are clinically seusifive to the immunomodulatory therapy indicates that
the hematological cancer in the first patient will be chinical sensitive to treatment with the
immunomoduolatory therapy, and a gene expression profile for the subset of genes 1u first biological
sample similar to the gene expression profile for the subset of genes in tumor samples from patients

having the sarme type of hematological cancer which are chnically insensitive to the
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immunomodulatory therapy indicates that the hematological cancer of the first patient will be
chimically msensitive to the treatment with the iromunomodulatory therapy. In certain emnbodiments,
the subset of genes comprises 3,4, 5,6,7,8, 9, 10, 11, 12, 14, 15 or more of the genes in Table 3.
in some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-20, 20-25 or 25-30 of the
genes in Table 3.

{0091} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatracnt with an inmunomodulatory therapy comprising: {a) obtaining 4
first biological saraple from a first patient having a hematological cancer, (b) measuring the
expression of a cortain subset of genes set forth in Table 3 in the first biclogical sample, and {¢)
comparing the gene expression profile of the subset of genes in the first biological sample to (i) the
gene cxpression profile of the subset of genes in tumor samples from patients having the same type
of hematological cancer which are chinically sensitive to an iromunorosodulatory therapy and (i) the
gene expression of the subscet of genes in tumor samples from patients having the same type of
hematological cancer which are clinically inscusitive to the immunomodulatory therapy, wherein a
gene expression profile for the subset of genes in the first biological sample similar to the gene
expression profile for the subset of genes in turnor samples from patients having the same type of
hematological cancer which are clinically sensitive to the immunomodulatory therapy indicates that
the hernatological cancer in the first patient will be chinical scusitive to treatment with the
immunomodulatory therapy. In certain embodiments, the subset of genes comprises 3,4, 5,6, 7, 8,
9, 10, 11, 12, 14, 15 or more of the genes in Table 3. In some embodiments, the subset of genes
comprises 2-3, 5-10, 10-15, 15-20, 20-25 or 25-30 of the genes in Table 3.

{6092] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immaunomodulatory therapy coraprising: (a) obtaiming a
first biological sample from a first patient having a hematological cancer, (b) measuring the
expression of a cortain subset of genes sct forth in Table 3 in the first binlogical sample, and (¢}
comparing the gene expression profile of the subset of genes in the first biological sample to (i) the
gene expression profile of the subscet of genes in turmor samples from patients having the sarme type
of hematological cancer which are chinically sensitive to an immunomodulatory therapy and (1) the
gene cxpression of the subset of genes in tumor samples from patients having the same type of
hematological cancer which are clincally insensitive to the immunomwodulatory therapy, wherein a
gene expression profile for the subset of genes in first biological sample similar to the gene

expression profile for the subsct of genes in tumor samples from paticots having the same type of
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hematological cancer which are clinically insensitive to the immunomodulatory therapy indicates
that the hematological cancer of the first patient will be climcally msensitive to the treatment with
the immunomedulatory therapy. In certain embodiments, the subset of genes comprises 3, 4, 5, 6,
7,8,9, 10,11, 12, 14, 15 or more of the genes in Table 3. In some embodiments, the subsct of
genes comprises 2-5, 5-10, 10-15, 15-20, 20-25 or 25-30 of the genes 1n Table 3.

{8093} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatracnt with an inmunomodulatory therapy comprising: {a) obtaining 4
first biological saraple from a first patient having a hematological cancer, (b) measuring the
expression of the genes or a cortain subsct of genes sct forth in Table 4 in the first biological
sample, and {¢) comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (1) the gene cxpression profile of the genes or subset of genes in tumor samples
from patients having the same type of hematological cancer which are chnically sensitive to an
immunomodulatory therapy and (i) the gene expression of the genes or subsct of genes in Table 4
o tumor samples frow patients having the same type of hematological cancer which are chinically
insensitive to the immunomodulatory therapy, wherein a gene expression profile for the genes or
subset of genes in the first biological sample similar to the gene expression profile for the genes or
subset of genes in tumor samples from patients having the same type of hematological cancer which
are clinically sensitive to the immunomodulatory therapy indicates that the hematological cancer in
the first patient will be clinical sensitive to treatment with the immunomeoduiatory therapy, and a
gene expression profile for the subset of genes in first biological sample similar to the gene
expression profile for the subset of genes in tursor samples from patients having the same type of
hematological cancer which are clinically insensitive to the immunomodulatory therapy indicates
that the hermnatological cancer of the first paticot will be clinically wscusitive to the treatment with
the immunomoedulatory therapy. In certain embodiments, the subscet of genes comprises 3, 4, 5, 6,
7,8,9, 10, 11, 12, 14, 15 or more of the genes in Table 4. In some embodiments, the subset of
genes comprises 2-3, 5-10, or 10-15 of the genes in Table 4.

{0094} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immaunomodulatory therapy coraprising: (a) obtaiming a
first biological sample from a first patient having a hematological cancer, (b) measuring the
expression of the genes or a certain subset of genes set forth v Table 4 1u the first biological
sample, and (¢} comparing the gene cxpression profile of the genes or subsct of genes in the first

biological sample to (i) the gene expression profile of the genes or subset of genes in tumor samples
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from paticunts having the same type of hematological cancer which are clinically sensitive to an
imrmunomodulatory therapy and (it} the gene expression of the genes or subset of genes in Table 4
in tumor samples from patients having the same type of heroatological cancer which are clinically
insensitive to the immunomodulatory therapy, wherein a gene expression profile for the genes or
subset of genes n the first biological sample sirolar to the gene expression profile for the genes or
subset of genes in tumor samples from patients having the same type of hematological cancer which
are clinically seunsitive to the imynunomodulatory therapy indicates that the hematological cancer in
the first patient will be clinical sensitive to treatment with the immunomodulatory therapy. In
certain embodiments, the subset of genes comprises 3,4, 5, 6,7, 8,9, 10, 11, 12, 14, 15 or more of
the genes in Table 4. In some embodiments, the subset of genes comprises 2-3, 5-10, or 10-15 of
the genes in Table 4.

[6095] o another aspect, provided hereio are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: {3) obtaining a
first biological sample from a first patient baving a hematological cancer, (b) rocasuring the
expression of the genes or a certain subset of genes set forth in Table 4 in the first biological
sample, and (¢) comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (1) the gene expression profile of the genes or subset of genes in tumor samples
from paticuts having the same type of hematological cancer which are clinically sensitive o an
immunomodulatory therapy and (it) the gene expression of the genes or subset of genes in Table 4
in tumor samples from patients having the same type of hematological cancer which are clinically
insensitive to the immunomodulatory therapy, wherein a gene expression profile for the subset of
genes in first biological sample similar to the gene expression profile for the subset of genes in
turnor samples from patients having the same type of hematological cancer which are clinically
insensitive to the immunomodulatory therapy indicates that the hematological cancer of the first
paticnt will be clinically inscusitive to the treatment with the invnunomedulatory therapy. In
certain embodiments, the subset of genes comprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or more of
the genes in Table 4. In some embodiments, the subset of genes comprises 2-5, 5-10, or 10-15 of
the genes 1o Table 4.

{8096} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatroent with an immupowodulatory therapy comprising: {a) obtaining a
first biological sample from a first patient having a hematological cancer, {b) measuring the

expression of the genes or a cortain subsct of genes sct forth in Table 1 in the first biological
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sample, and {¢) comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (1) the gene cxpression profile of the genes or subset of genes in turor samples
from patients having the same type of hematological cancer which are chnically sensitive to an
immunomodulatory therapy and (i1} the gene expression of the genes or subsct of genes in tumor
samples from patients having the same type of bematological cancer which are chinically insensitive
to the immunomodulatory therapy, wherein a gene expression profile for the genes or subset of
genes i the first biological sample similar to the gene expression profile for the subset of genes in
tumor samples from patients having the same type of hematological cancer which are clinically
sensitive to the immunomodulatory therapy indicates that the hematological cancer in the first
patient will be clinical sensitive to treatment with the immunomedulatory therapy, and a gene
expression profile for the genes or subset of genes in first bislogical sample similar to the gene
expression profile for the genes or subset of genes in tumor samples from patients baving the same
type of hematological cancer which are clinically insensitive to the immunomodulatory therapy
indicates that the hematological cancer of the first patient will be clinically insensitive to the
treatment with the immunomeodulatory therapy. In certain embodiments, the subset of genes
comprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or more of the genes in Table . In some
embodiments, the subset of genes comprises 2-3, 5-18, 16-15, 15-20, 20-25 or 25-38 of the genes in
Table 1.

{8697} In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immmunomedulatory therapy comprising: {a) obtaining a
first biological savaple from a first paticot having a hematological cancer, (b) measuring the
expression of the genes or a certain subsct of genes set forth in Table 1 in the first biological
sample, and (¢} comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (i} the gene expression profile of the genes or subset of genes in tumor samples
from patients having the same type of hematological cancer which are chinically sensitive to an
immunomodulatory therapy and (i) the gene expression of the genes or subset of genes in tumor
samples from paticnts having the same type of hematological cancer which are chinically insensitive
to the immunomodulatory therapy, wherein a gene expression profile for the genes or subset of
genes in the first biological samiple similar to the gene expression profile for the subset of genes in
tumor samples frovo patients having the same type of hematological cancer which are chnically
sensitive to the immmunomodulatory therapy indicates that the hematological cancer in the first

patient will be clinical sensitive to treatment with the immunoroodulatory therapy. In certain
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embodiments, the subset of genes comprises 3,4, 5,6,7, 8,9, 184, 11, 12, 14, 15 or more of the
genes i Table 1. In some embodiments, the subsct of genes comprises 2-5, 5-10, 14-15, 15-20, 20-
25 or 25-30 of the genes 10 Table 1.

{6098 In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immaunomodulatory therapy coraprising: (a) obtaiming a
first biological sample from a first patient having a hematological cancer, (b) measuring the
expression of the gencs or a certain subset of genes set forth in Table 1 in the first biological
sample, and (¢) comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (i) the gene expression profile of the genes or subset of genes in tumor samples
from paticunts having the same type of hematological cancer which are clinically sensitive to an
immunomodulatory therapy and (if) the gene expression of the genes or subset of genes in tumor
samples from patients having the same type of hematological cancer which are clinically insensitive
to the immunomodulatory therapy, whercin a gene expression profile for the genes or subset of
genes wn fivst biological sample similar to the gene expression profile for the genes or subset of
genes i tumor samples from patients having the same type of hematological cancer which are
chinically mnsensitive to the mmunorodulatory therapy indicates that the hematological cancer of
the first patient will be clinically insensitive to the treatment with the mumunomodulatory therapy.
In certain embodiments, the subset of genes comprises 3, 4, 5, 6,7, 8,9, 10, 11, 12, 14, 15 or more
of the genes in Table 1. In some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-
28, 20-25 or 25-30 of the genes in Table 1.

[6099] o another aspect, provided hereio are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: {3) obtaining a
first biological sample from a first patient baving a hematological cancer, (b) rocasuring the
expression of the genes or a certain subset of genes set forth in Table 2 in the first biological
sample, and (¢) comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (1) the gene expression profile of the genes or subset of genes in tumor samples
from paticuts having the same type of hematological cancer which are clinically sensitive o an
immunomwodulatory therapy and (31) the gene expression of the genes or subset of genes in tumor
samples from patients having the same type of hematological cancer which are clinically msensitive
to the omunornodulatory therapy, wherein a gene expression profile for the genes or subset of
genes in the first biological sample similar to the gene expression profile for the genes or subset of

genes in turmor saraples from patients having the same type of hematological cancer which are
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clinically sensitive to the immunomodutiatory therapy indicates that the hematological cancer in the
first patient will be chinical sensitive to treatment with the irmmunomodulatory therapy, and a gene
expression profile for the genes or subset of genes in first biological sample similar to the gene
expression profile for the genes or subset of genes in tumor samples from patients having the same
type of hervatological cancer which are clinically nseusifive to the tmumunomedulatory therapy
indicates that the hematological cancer of the first patient will be clinically insensitive to the
treatment with the imynunomeodulatory therapy. In certain embodiments, the subset of genes
comprises 3,4, 5,6,7,8,9, 10, 11, 12, 14, 15 or more of the genes in Table 2. In some
embodiments, the subset of genes comprises 2-5, 5-10, 16-15, 15-20, 20-25 or 25-30 of the genes in
Table 2.

18018¢]  In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatroent with an immupowodulatory therapy comprising: {a) obtaining a
first biological sample from a first patient having a hematological cancer, {b) measuring the
expression of the genes or a certam subset of genes set forth in Table 2 in the first biological
sample, and {¢) comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (1) the gene cxpression profile of the genes or subset of genes in turor samples
from patients having the same type of hematological cancer which are clinically sensitive to an
immunomodulatory therapy and (11) the gene cxpression of the genes or subsct of genes in tumor
samples from patients having the same type of hematological cancer which are clinically msensitive
to the immunomodulatory therapy, wherein a gene expression profile for the genes or subset of
genes in the fivst bological sample similar to the geve expression profile for the geves or subset of
genes in tumor samples from patients having the same type of hematological cancer which are
clinically sensitive to the immunomodulatory therapy indicates that the hematological cancer in the
first patient will be clinical sensitive to treatment with the immunomodulatory therapy. In certain
embodiments, the subset of genes comprises 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 15 or raore of the
genes in Table 2. In some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-20, 20-
25 or 25-30 of the genes in Table 2.

{B6161]  In another aspect, provided herein are methods for predicting the clinical seusitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: (a) obtaining a
first biological savaple from a first paticot having a hematological cancer, (b) measuring the
expression of the genes or a certain subsct of genes set forth in Table 2 in the first biological

sample, and (¢} comparing the gene expression profile of the genes or subsct of genes in the first
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biological sample to (i} the gene expression profile of the genes or subset of genes in tumor samples
from patients having the same type of hematological cancer which are chinically sensitive to an
imrounomodulatory therapy and (i) the gene expression of the genes or subset of genes 1o tumor
samples from patients having the same type of hematological cancer which are clinically insensitive
to the immunomodulatory therapy, wherein a gene expression profile for the genes or subset of
genes in first biological sample similar to the gene expression profile for the genes or subset of
genes i tumor samples from patients having the same type of hematological cancer which are
clinically insensitive to the immunomodulatory therapy indicates that the hematological cancer of
the first patient will be chinically msensitive to the treatraent with the immunomodulatory therapy.
In certain embodiments, the subset of genes comprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or more
of the genes in Table 2. In some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-
28, 26-25 or 25-30 of the genes in Table 2.
{¢6182] In accordance with the methods described herein, the biological samiple can be any
sample obtained from the patient. In certain erabodiraents, the biological saruple 18 a cell sarple.
In other embodiments, the biological sample 1s whole blood sample, peripheral blood mononuciear
cell sample, or tissue sample. In specific embodiments, the biological sample 15 4 tumor sample.
See Section 5.8, infra, regarding biological samples.
166103  In accordance with the methods described herein, the hematological cancer can be any
hematological cancer. Examples of hematological cancers can be found in Section 5.5, infra. Ina
specific embodiment, the hematological cancer 18 a lymphoma. In another specific embodiment, the
hematological cancer is a non-Hodgkin’s lymphowa. In yet another embodiment, the heroatological
cancer 18 a diffuse large B-cell lymphoma (DLBCL). In certain embodiments, the DEBCL is a
gerrmnal center B-cell-like BLBCL. In other exabodireents, the DLBCL is an activated B-cell-like
DLBCL.
100104]  In accordance with the methods described herein, the level of expression of oune, two,
three, four, five or more of the genes in Table 1, Table 2, Table 3, and/or Table 4, infra, can be
racasured at the RNA and/or protein levels, In certain embodiments, the level of expression of the
genes are rocasured at the RNA {e.g., mRNA)} level. v other emmbodiments, the level of expression
of the genes are measured at the protein level.
[B0105]  Technigues known to one skilled in the art may be used to measure the amount of an
RINA transcript(s). In some embodiments, the amount of one, two, three, four, five or more RNA
transcripts 18 measured using deep sequencing, such as ILLUMINA® RNASeq, ILLUMINA® next
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generation sequencing (NGS), ION TORRENT™ RNA next generation sequencing, 454"
pyrosequencing, or Sequencing by Oligo Ligation Detection (SOLID™). In other embodiments,
the amount of multiple RNA transcripts is measured using a microarray and/or gene chip, such as
described in Section 6, infra.  In certain embodiments, the amount of one, two, three or more RNA
transcripts is determoined by RT-PCR. In other embodiments, the amount of one, two, three or more
RNA transecripts 18 measured by RT-gPCR. Techniques for conducting these assays are known o
one skilled in the art. See Section 5.9, infra, for examples of assays to measure RNA transcripts.
{66186]  In some embodiments, a statistical analysis or other analysis is performed on data from
the assay utilized to rocasure an RNA franscript or protein. In cerfain specific embodiraents, p
value of those RNA transcripts or proteins differentially expressed 1s 8.1, 6.5, 8.4, 0.3, 0.2, 0.01,
0.05, 0.001, 0.005, or 0.0001. In specific cmbodiments, a false discovery rate (FDR) of 10%, 9%,
8%, T%, 6%, 5%, 4%, 3%, 2%, 1% or less is selected.

{00107} Technigues known to one skilled in the art may be used to measure the amount of a
protein. For example, flow cytometry, imrounofluorescence, cozyme-linked immunosorbent assay-
based methodologies (ELISA) and similar assays known in the art.  See Section 5.18, infra, for
exarnples of assays to measure protein.

{60108]  In accordance with the methods described herein, the immunomodulatory therapy can be
any therapy that modulates the iramune systern or immunc response. Examples of
immunomoduiatory therapies are provided in Section 5.6, infra. In a specific embodiment, the

immunomodulatory therapy is lenalidomide (Reviimid®).

5.3 Methods for Predicting Clinical Sensitivity of a
Hematological Cancer By Measuring Proportion of Cells

{80169]  In another aspect, provided herein are methods for predicting the clinical seusitivity of a
hematological cancer to treatracnt with an immmunomodulatory therapy comprising: {(a) obtaining a
first tumor sample from a first patient having the hematological cancer, (b) measuring the
proportion of dendritic cells in the first tumor sample, and (¢} corparing the proportion of dendritic
cells 1o the first tursor saraple with the proportion of denduitic cells in a second turor sample from
a second patient having the same type of hematological cancer, wherein the second patient’s
hematological cancer is chinically insensitive to treatment with the immunomedulatory therapy, and

wherein a higher proportion of dendritic cells in the first tumor samaple relative the proportion of
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dendritic cells in the second tumor sample indicates that the hematological cancer in the first patient
will be clinical sensitive to treatment with the immunornodulatory therapy.

[66118]  lv another aspect, provided herein are methods for predicting the chinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: (a) obtaining a
fivst tamor sample from a first patient having the hematological cancer, (b) measuring the
proportion of plasma cells in the first tumor sample, and (¢} comparing the proportion of plasma
cells in the first tumor sample with the proportion of plasma cells in a sccond turmor saraple from a
second patient having the same type of hematological cancer, wherein the second patient’s
hematological cancer 1s chinically nsensitive to treatment with the immunomodulatory therapy, and
wherein a higher proportion of plasma cells in the first tumor sample relative the proportion of
plasma cells in the second tumor sampic indicates that the hematological cancer i the first patient
will be clinical sensitive to treatment with the immunomodulatory therapy.

{¢6111] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodalatory therapy comprising: (a) obtaining a
first tumor sample from a first patient having the hematological cancer, (b) measuring the
proportion of dendritic cells and plasma cells in the first turnor saraple, and {¢) comparing the
proportion of dendritic cells and plasma cells in the first tumor sample with the proportion of
dendritic cells and plasma cells in a sccond tumor saraple from a sccond patient having the same
type of hematological cancer, wherein the second patient’s hematological cancer is clinically
insensitive to treatment with the immunomedulatory therapy, and wherein a higher proportion of
dendritic cells and plasma cells 1o the first tumor sample relative the proportion of dendritic cells
and plasma cells in the second tumor sample indicates that the hematological cancer in the first
patient will be chimcal sensitive to treatment with the immunomodulatory therapy.

{86112] In another aspect, provided herein are methods for predicting the clinical seusitivity of a
hematological cancer to treatracnt with an immmunomodulatory therapy comprising: {(a) obtaining a
first tumor sample from a first patient having the hematological cancer, (b) measuring the
proportion of B cells in the first tumor sample, and (¢} cornparing the proportion of B cells in the
fivst tamor sample with the proportion of B cells in a second tumor saraple from a second patient
having the same type of hematological cancer, wherein the second patient’s hematological cancer s
chiunically insensitive to treatment with the immunorsodulatory therapy, and whereiun a decreased

proportion of B cells in the first tumor sample relative the proportion of B cells in the second tumor
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sample indicates that the hematological cancer in the first patient will be clinical sensitive to
treatment with the immunomodulatory therapy.

[66113] v another aspect, provided herein are methods for predicting the chinical sensitivity of a
hematological cancer to treatment with an immunomodulatory therapy comprising: (a) obtaining a
fivst tamor sample from a first patient having the hematological cancer, (b) measuring the
proportion of Natural Killer (NK) cells in the first tumor sample, and (¢} comparing the proportion
of NK cells in the first turmor sample with the proportion of NK cells in a second tumor sample from
a second patient having the same type of hematological cancer, wherein the second patient’s
hematological cancer 1s chinically nsensitive to treatment with the immunomodulatory therapy, and
wherein a higher proportion of NK cells in the first tumor samiple relative the proportion of NI cells
in the second tumor sample indicates that the hematological cancer in the first patient will be
chinical sepsitive to treatment with the irrounomodulatory therapy.

{¢6114] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immunomodalatory therapy comprising: (a) obtaining a
first tumor sample from a first patient having the hematological cancer, (b) measuring the
proportion of tumor infiltrating immunce cells in the first tumor sarmple, and {¢) comparing the
proportion of tumor infiltrating immune cells in the first tumor sample with the proportion of tumor
mfiltrating imomune cells in a sccond turnor sample from a second paticnt having the same type of
hematological cancer, wherein the second patient’s hematological cancer is clinically insensitive to
treatment with the immunomodulatory therapy, and wherein a higher proportion of tumer
infiltrating immune cells in the first turoor saraple relative the proportion of tursor infiltrating
immune cells in the second tumor sample indicates that the hematological cancer in the first patient
will be clinical sensitive to treatment with the immunomeodulatory therapy.

{86115] In another aspect, provided herein are methods for predicting the clinical seusitivity of a
hematological cancer to treatracnt with an immmunomodulatory therapy comprising: {(a) obtaining a
first tumor sample from a first patient having the hematological cancer, (b) measuring the
proportion of monocytes in the first tumor sample, and (¢} comparing the proportion of NK cells in
the first tumor sample with the proportion of monocytes in a second tumor sample from a second
patient having the same type of hematological cancer, wherein the second patient’s hematological
cancer is chinically 1osensitive to treatment with the immunomodulatory therapy, and wherein a

higher proportion of monocytes in the first tumor sample relative the proportion of monocytes in the
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second tumor sample indicates that the hematological cancer in the first patient will be clinical
seusitive to treatment with the imrounomodulatory therapy.
[B0116]  Ion certain embodiments of the foregoing paragraphs 1o this section, the second patient is
a single patient. In other embodiments of the foregoing paragraphs in this section, the second
patient is a population of paticuts. In specific embodiments, the population comprises 5, 18, 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 125, 150, 200, 225, 250, 300 or more
patients.
{G6117] In another aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immmunomodulatory therapy comprising: (a) obtaining a
first tumor sample from a first patient having a hematological cancer, (b} measuring the proportion
of irnmune cells in the tumor sample, and (¢} comparing the proportion of the immune cells in the
first turoor sample to (i) the proportion of the same inamune cells in tumor samples from patients
having the same type of hematological cancer which are clinically sensitive to an
immunomwodulatory therapy and (31} the proportion of the same immune cells i fumor saraples from
patients having the same type of hematological cancer which are chinically insensitive to the
imrmunomodulatory therapy, wherein a proportion of the imumune cells in the first tumor sample
stmilar to the proportion of the same immuune cells in tumor samples from patients having the same
type of hematological cancer which are clinically sensitive to the mmunomodulatory therapy
indicates that the hematological cancer in the first patient will be clinical sensitive to treatment with
the immunomodulatory therapy. In some embodiments, the immune cells are subset of immune
cells, such as subset of B cells. In certain embodiments, the immune cells are dendritic cells. In
some embodiments, the immune cells are plasma cells. In certain embodiments, the immune cells
are monocytes. In some embodiments, the imroune cells are tumor infiltrating imroune cells. Tn
certain embodiments, the immune cells are T cells. In some embodiments, the immune cells are B
cells. In certain embodiments, the immune cells are NK cells. In some embodiments, the immune
cells are two, three or more subsets of immune cells, such as two more types of T cells {e.g., CD4+
and CDR8+ T celis). In some embodiments, the proportion of different populations of immune cells
in the first turor savaple are corapared to (1) the proportion of the same populations of imamune cells
in the tumor samples from patients having the same type of hematological cancer which are
chiuically sensitive to the immounomodulatory therapy and (i) the proportion of the sarae
populations of immune cells in the tumor samples from patients having the same type of
hematological cancer which are clinically insensitive to the immunomaodulatory therapy.
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{80118] In another aspect, provided herein are methods for predicting the clinical seusitivity of a
hematological cancer to treatracnt with an inmunomodulatory therapy comprising: {a) obtaining 4
first turoor sample from a fitst paticot having a hematological cancer, (b) measuring the proportion
of tmnmune cells in the tumor sample, and (¢} comparing the proportion of the immune cells in the
fivst tamor sample to (1) the proportion of the same ummune cells 1o tumor saraples frow patients
having the same type of hematological cancer which are clinically sensitive to an
imrmunomodulatory therapy and (i1} the proportion of the same irorune cells in tumor samples from
patients having the same type of hematological cancer which are clinically insensitive to the
immunomodulatory therapy, wherein a proportion of the immunc cells in the first tumor saraple
similar to the proportion of the same immune cells in tumor samples from patients having the same
type of hematological cancer which are clinically insensitive to the immunomodulatory therapy
indicates that the hematological cancer of the first patient will be clhinically 1nsensitive to the
treatment with the immunomodulatory therapy. In some embodiments, the immune cells are subset
of immune cells, such as subset of B cells. In certain embodiments, the momune cells are dendritic
cells. In some embodiments, the immune cells are plasma cells. In certain embodiments, the
imrmune cells are monocytes. In sorme cmbodiments, the immune cells are tumor infiltrating
immune cells. In certain embodiments, the immune cells are T cells. In some embodiments, the
immunc cclls are B cells. In certain embodiments, the immune cells are NK cells. In some
envbodiments, the immune cells are two, three or more subsets of immune cells, such as two more
types of T cells {e.g., CD4+ and CDR+ T cells). In some embodiments, the proportion of different
populations of immune cells 1n the first turor sarople are corpared to (i) the proportion of the same
populations of immune cells in the tumor samples from patients having the same type of
hematological cancer which are clinically seusifive to the immunomodulatory therapy and (i) the
proportion of the same populations of timmune cells in the tumor samples from patients having the
same type of hematological cancer which are clinically insensitive to the immounomedulatory
therapy.
{00119]  In anothor aspect, provided herein are methods for predicting the clinical sensitivity of a
hematological cancer to treatment with an immaunomodulatory therapy coraprising: (a) obtaiming a
first turnor sample from a first patient having a hematological cancer, {b) measuring the proportion
of iraroune cells in the tumor sample, and (¢} comparing the proportion of the immuane cells in the
first tumor sanmple to (1} the proportion of the same imnnune cells in tumor samples from patients
having the sarac type of hematological cancer which are clinically sensitive to an
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immunomoduiatory therapy and (i1) the proportion of the same immune cells in tumor samples from
paticnts having the same type of hematological cancer which are chnically insensitive to the
imrounomodulatory therapy, wherein a proportion of the imunune cells in the fivst tumor sample
stimilar to the proportion of the same immune cells in tumor samples from patients having the same
type of hervatological cancer which are clinically sensitive to the immunomodulatory therapy
indicates that the hematological cancer in the first patient, and a proportion of the immune cells in
the first tumor sarople similar to the proportion of the same immune cells in tumor saraples from
patients having the same type of hematological cancer which are clinically insensitive to the
immunomodulatory therapy indicates that the hematological cancer of the first patient will be
clinically insensitive to the treatment with the immunomodulatory therapy. In some embodiments,
the immune cells are subset of immune cells, such as subset of B cells. In certain embodiments, the
imroune cells are dendritic cells. 1o sore erobodiments, the iamune cells are plasma cells. In
certain embodiments, the immune cells are monocytes. In some embodiments, the immune cells are
turnor infiltrating immune cells. In certain embodiments, the mamune cells are T cells. In some
embodiments, the immune cells are B cells. In certain embodiments, the rmmune cells are WK
cells. In some ernbodiments, the immune cells are two, three or more subsets of imumune cells, such
as two more types of T cells {e.g., CD4+ and CD8+ T cells). In some embodiments, the proportion
of different populations of tmmaune cells in the first tumor sample are compared to (i) the proportion
of the same populations of immune cells in the tumor samples from patients having the same type of
hematological cancer which are clinically sensitive to the immunomodulatory therapy and (i1) the
proportion of the same populations of fraroune cells in the tuor samples from patients having the
same type of hematological cancer which are clinically insensitive to the immunomodulatory
therapy.
{8612¢] In addition to measuring the cells (e.g., dendritic cells, plasma cells, B cells, monocytes,
and infilirating irormune cells) in a turoor sample from a patient, levels of expression of genes {e.g.,
one, two, three, four, five or more of the genes in Table T and/or Table 23 may be assessed. In
specific embodiments, the methods set forth in Section 5.1, supra, are combined with the methods
set forth in this Section 3.2 to predict the clinical sensitivity of a hematological cancer to treatraent
with an immunomodulatory therapy.
[B0121]  Techniques known to one skilled 1o the art may be used to weasure the proportion of
cells in a tumor sample. In certain embodiments, the proportion of cells is measured by flow
cytometry, imrounofluorescence, enzyme-linked immunosorbent assay-based methodologies
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{ELISA) and similar assays known in the art. See Section 3.X, infra, regarding techniques for
measuring and distinguishing cell types. In other ermbodiments, the proportion of cclls 1s measured
by inference from geve expression profiles.

{663122] In accordance with the methods described herein, the hematological cancer can be any
hematological cancer. Examples of hematological cancers can be found 1o Section 5.5, infra. Ina
specific embodiment, the hematological cancer 18 a lymphoma. In another specific embodiment, the
hematological cancer is a non-Hodgkin's lymphoma. In yet another embodiment, the hernatological
cancer is a diffuse large B-cell lymphoma (DLBCL}. In certain embodiments, the BEBCL is a
germinal center B-cell-like DLBCL. In other crabodiments, the DLBCL is an activated B-cell-like
DLBCL.

180123]  In accordance with the methods described herein, the immunomodulatory therapy can be
any therapy that modulates the immune system or imimune response.  Exaraples of
immunomodulatory therapies are provided in Section 5.6, infra. In a specific embodiment, the

immunomodulatory therapy is lenalidomide (Reviimid®).

54 Methods for Managing and Treating Hematological Cancer
{66124] In one aspect, provided herein are methods for managing or treating a hematological
cancer comprising: (a) obtaining a first biological sample frorn g first patient having a
hematological cancer, {b) measuring the level of expression of one, two, three, four, five or more of
the genes identified in Table 3 or 4, infia, (c) comparing the level of expression of the one, two,
three, four, five or more of the genes wdentified in Table 3 or 4 in the first biological sample with the
icvel of expression of the same genes in a second binlogical sample from a second patient having
the same type of hematological cancer as the first patient, wherein the hematological cancer 1o the
second patient is clinically usensitive to an immunomodulatory therapy, and (d} administering the
mmrmunomodulatory therapy to the first patient if the one, two, three, four, five or more of the genes
in the first biological sample are differentially expressed relative to the level of expression of the
one, two, three, four, five or rore of the genes in the second biological sample. In certain
cmbodiments, the immunorodulatory therapy is not administered or additional assays are
conducted if the level of expression of one, two, three, four, five or more of the genes are not higher
in the first biological sample than in the second biological sample.
{¢6125] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: (a) obtaining a first biological sample frorn g first patient having a
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hematological cancer, {b) measuring the level of expression of one, two, three, four, five or more of
the genes identified 1o Table 1, infra, (¢) comparing the level of expression of the one, two, three,
four, five or more of the genes identified in Table 1 in the first biclogical sample with the level of
expression of the same genes in a second biclogical sample from a second patient having the same
type of hervatological cancer as the first patient, wherein the hematological cancer in the second
patient is clinically insensitive to an imnunomodulatory therapy, and (d) administering the
imrmunomodulatory therapy to the first patient it a higher level of expression of the one, two, three,
four, five or more of the genes in the first biological sample is measured relative to the level of
expression of the one, two, three, four, five or more of the genes in the second biological sample. In
certain embodiments, the immunomodulatory therapy is not administered or additional assays are
conducted if the level of expression of one, two, three, four, five or more of the genes are not higher
in the first biological sample than in the second biological sample.
{#6126] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample frovo a first patient haviog a
hematological cancer, {b) measuring the level of expression of one, two, three, four, five or more of
the genes identified 1o Table 2, infra, (¢) comparing the level of expression of the one, two, three,
four, five or more of the genes identified in Table 2 in the first bislogical sample with the level of
expression of the same genes in a sccond biological sample 1s frora 4 second patient having the
same type of hematological cancer as the first patient, wherein the hematological cancer in the
second patient is clinically insensitive to an immunomodulatory therapy, and (d} administering the
imrvunomodulatory therapy to the first patient if a lower level of expression of the one, two, three,
four, five or more of the genes i the first biological sample 18 measured relative to the level of
expression of the one, two, three, four, five or more of the genes in the second biological sample. In
certain embodiments, the immunomodulatory therapy is not administered or additional assays are
conducted if the level of expression of one, two, three, four, five or more of the genes are not lower
in the first biological sample than in the second biological sample. In certain embodiments, the
immunomodulatory therapy is not administered or additional assays are conducted if the level of
expression of one, two, three, four, five or wore of the genes are not higher in the first biological
sample than in the second binlogical samiple.
[66127]  lv another aspect, provided herein are methods for maanaging or treating a hersatological
cancer comprising: {(a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the level of expression of one, two, three, four, five or more of
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the genes identified in Table 1, infra, and measuring the level of expression one, two, three, four,
five or more of the genes identified in Table 2, infra, (¢) comparing the level of expression of the
genes 1dentified tn Tables 1 and 2 in the first biological sample with the level of expression of the
same genes in a second biological sample is from a sccond patient having the same type of
hematological cancer as the first patient, wherein the hematological cancer in the second patient is
clinically insensitive to an immunomodulatory therapy, and {(d) administering the
imrmunomodulatory to the first patient if (1) a higher level of cxpression of the one, two, three, four,
five or more of the genes identified in Table 1 in the first biological sample 15 measured relative to
the level of expression of the one, two, three, four, five or more of the genes in the second
biological sample, and (i1} a lower level of expression of the one, two, three, four, five or more of
the genes identified in Table 2 in the first biological sample is measured relative to the level of
expression of the oue, two, three, four, five or more of the genes in the second biological sarple. In
certain embodiments, the immunomodulatory therapy is not administered or additional assays are
conducted 1f the level of expression of one, two, three, four, five or more of the genes are not higher
in the first biological sample than in the second biclogical sample.
[00128]  In another aspect, provided herein are methods for managing or treating a hernatological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the expression of a certain subset of genes set forth 1o Table 3,
infra, in the first biological sample, and {c¢) comparing the gene expression profile of the subset of
genes in the first biological sample to (i} the gene expression profile of the subset of genes in tumor
samples from patients having the same type of hematological cancer which are clinically sensitive
to an immunomodulatory therapy and (i1} the gene expression of the subset of genes in tumor
samples from patients having the same type of bematological cancer which are chinically insensitive
to the immunomodulatory therapy, and (d) administering the immunomodulatory therapy to the first
patient if the gene expression profile for the subsct of genes in the first biological sample 18 similar
to the gene expression profile for the subset of genes in tumor samples from patients having the
same type of hematological cancer which arce climically sensitive to the irnmunomodulatory therapy.
In certain embodiments, the subset of genes coraprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or more
of the genes in Table 3. In some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-
28, 26-25 or 25-30 of the genes in Table 3.
{¢612%] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
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hematological cancer, {b) measuring the expression of a certain subset of genes set forth in Table 3,
infra, n the first biological saraple, and {¢) comparing the gene expression profile of the subsct of
genes in the first biological sample {o (1) the gene expression profile of the subset of genes 1o tumor
samples from patients having the same type of hematological cancer which are clinically sensitive
to an immunomodulatory therapy and (1) the gene expression of the subset of genes i tumor
samples from patients having the same type of hematological cancer which are clinically msensitive
to the immunornodulatory therapy, and (d) administering the immunomodulatory therapy to the first
patient if the gene expression profile for the subset of genes in the first biological sample is not
strnilar to the gene expression profile for the subsct of genes in tumor samples from paticnts having
the same type of hematological cancer which are clinically insensitive to the immunomodulatory
therapy. In certain embodiments, the subset of genes comprises 3,4, 5, 6,7, 8,9, 10, 11, 12, 14, 15
or more of the genes in Table 3. In some embodiments, the sabset of genes comprises 2-5, 5-10,
10-15, 15-20, 20-25 or 25-30 of the genes in Table 3.

[B613¢]  In another aspect, provided berein are racthods for managing or freating a hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the expression of a cortain subsct of genes sct forth in Table 3,
infra, in the first biological sample, and (¢} comparing the gene expression profile of the subset of
genes in the first biological saraple to (i) the gene expression profile of the subsct of genes in tumor
samples from patients having the same type of hematological cancer which are clinically sensitive
to an immunomodulatory therapy and (ii) the gene expression of the subset of genes in tumor
samples from patients having the same type of hematological cancer which are clinically insensitive
to the immunomodulatory therapy, and (d) administering the immunomodulatory therapy to the first
patient if: (1) the gene expression profile for the subset of genes 1u the frst biological sampie is
similar to the gene expression profile for the subset of genes in tumor samples from patients having
the sarae type of hematological cancer which are clinically sensitive to the immunomodulatory
therapy and (i1} the gene expression profile for the subset of genes in first biclogical sample is not
strnilar to the gene expression profile for the subsct of genes in tumor samples from paticnts having
the same type of hematological cancer which are chinically insensitive to the mmunomodulatory.
in certain embodiments, the subset of genes comprises 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 15 or more
of the genes in Table 3. In some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-
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{86131] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample frorn a first patient having a
hematological cancer, (b) measuring the expression of the genes or a certain subset of genes set
forth in Table 4, infra, in the first biological sample, and (¢} comparing the gene expression profile
of the genes or a subset of genes in the first biological sample to () the geue expression profile of
the genes or subset of genes in tumor samples from patients having the same type of hematological
cancer which are chnically sensitive to an imrmunomodulatory therapy and (11} the gene expression
of the genes or subset of genes in tumor samples from patients having the same type of
hematological cancer which are clinically inseusitive to the immunomedulatory therapy, and {d)
administering the immunomeodulatory therapy to the first patient if the gene expression profile for
the genes or subset of genes in the first biological sample is similar to the gene expression profile
for the genes or subset of genes 1n turor saroples from patients having the same type of
hematological cancer which are clinically sensitive to the immunomodulatory therapy. In certain
embodiments, the subset of genes comprises 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 1S or more of the
genes tn Table 4. In some embodiments, the subset of genes comprises 2-3, 3-10, 13-13, 15-20, 20~
25 or 25-30 of the genes in Table 4.

{66132] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, {b) measuring the expression of the genes or a certain subset of genes set
forth in Table 4, infra, in the first biological sample, and {c) comparing the gene expression profile
of the genes or subset of genes n the first biological sarple to (i) the gene expression profile of the
genes or subset of genes in tumor samples from patients having the same type of hematological
cancer which are clinically sensitive to an immunowodulatory therapy and (31) the gene expression
of the genes or subset of genes in tumor samples from patients having the same type of
hematological cancer which are chnically insensitive to the immunomodulatory therapy, and (d)
administering the immunomodulatory therapy to the first patient if the gene expression profile for
the genes or subsct of genes in the first biological sample is not sirotlar to the gene cxpression
profile for the genes or subset of genes in tumor samples from patients haviog the same type of
hematological cancer which are clinically insensitive to the immunomodulatory therapy. In certain
embodiments, the subset of genes comprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or roore of the
genes in Table 4. In some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-20, 20-
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{86133] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample frorn a first patient having a
hematological cancer, (b) measuring the expression of the genes or a certain subset of genes set
forth in Table 4, infra, in the first biological sample, and (¢} comparing the gene expression profile
of the genes or subset of genes 1n the first biological sample o (1) the gene expression profile of the
genes or subset of genes in tumor samples from patients having the same type of hematological
cancer which are chnically sensitive to an imrmunomodulatory therapy and (11} the gene expression
of the genes or subset of genes in tumor samples from patients having the same type of
hematological cancer which are clinically inseusitive to the immunomedulatory therapy, and {d)
administering the immunomodulatory therapy to the first patient if: (1) the gene expression profile
for the genes or subset of genes in the first biological sample is similar to the gene expression
profile for the genes or subset of genes 1o tumor samples from patients having the same type of
hematological cancer which are clinically sensitive to the immunomodulatory therapy and (i) the
gene expression profile for the genes or subset of genes in first biological saruple 1 not similar to
the gene expression profile for the genes or subset of genes in tumor samples from patients having
the same type of hematological cancer which are clinically mnsensitive to the immunomodulatory.
in certain embodiments, the subset of genes comprises 3,4, 5, 6,7,8,9, 10, 11, 12, 14, 15 or more
of the genes in Table 4. In some embodiraents, the subset of genes coraprises 2-5, 5-10, 10-15, 15-
28, 26-25 or 25-30 of the genes in Table 4.
081347  In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample frovo a first patient having a
hematological cancer, (b} measuring the expression of the genes or a certain subset of genes set
forth i Table 1, infra. in the fivst biological sample, and (¢} comparing the gene expression profile
of the genes or a subset of genes in the first biclogical sample to (1) the gene expression profile of
the genes or subset of genes in tumor samples from patients having the same type of hematological
cancer which are clinically sensitive to an immunomodulatory therapy and (i1} the gene expression
of the genes or subsct of genes in tumor samples from patients having the same type of
hematological cancer which are clinically inseusitive to the immunomodalatory therapy, and {d)
administering the immunomodulatory therapy to the first patient if the gene expression profile for
the genes or subset of genes 1o the first biological sarople is sirmlar to the gene expression profile
for the genes or subsct of genes in tumor samples from patients having the same type of
hematological cancer which are clinically sensitive to the immunomodulatory therapy. In certain
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embodiments, the subset of genes comprises 3,4, 5,6,7, 8,9, 184, 11, 12, 14, 15 or more of the
genes i Table 1. In some embodiments, the subsct of genes comprises 2-5, 5-10, 14-15, 15-20, 20-
25 or 25-30 of the genes 10 Table 1.
{¢G135] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the expression of the genes or a certain subset of genes set
forth in Table 1, infra, in the first biological saraple, and {¢) comparing the gene expression profile
of the genes or subset of genes in the first biological sanple to (i} the gene expression profile of the
genes or subsct of genes in tumor samples from paticots having the same type of hematological
cancer which are clinically sensitive to an immunomoduliatory therapy and (i1} the gene expression
of the genes or subset of genes  in tumor samples from patients having the same type of
hematological cancer which are clincally jusensitive to the immunowodulatory therapy, and (d)
administering the immunomedulatory therapy to the first patient if the gene expression profile for
the genes or subset of genes in the first biological sample is not sivatlar to the gene expression
profile for the genes or subset of genes in tumor samples from patients having the same type of
hematological cancer which are clintcally insensitive to the immunomodulatory therapy. In certain
embodiments, the subset of genes comprises 3,4,5,6,7, 8,9, 18, 11, 12, 14, 15 or more of the
genes in Table 1. In some embodiments, the subset of genes coraprises 2-5, 5-10, 10-13, 15-20, 20-
25 or 25-30 of the genes in Table 1.
1081361  In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample frovo a first patient having a
hematological cancer, (b} measuring the expression of the genes or a certain subset of genes set
forth i Table 1, infra, in the first biological sample, and (¢} comparing the gene expression profile
of the genes or subset of genes in the first biological sample to (1) the gene expression profile of the
genes or subset of genes i turnor saraples from patients having the same type of hematological
cancer which are clinically sensitive to an immunomodulatory therapy and (i1} the gene expression
of the genes or subsct of genes in tumor samples from patients having the same type of
hematological cancer which are clinically inseusitive to the immunomodalatory therapy, and {d)
administering the immunomodulatory therapy to the first patient ift (i) the gene expression profile
for the genes or subset of genes 1o the fust biological sample 1s similar to the gene expression
profile for the genes or subset of genes in tumor samples from patients having the same type of
hematological cancer which are clinically sensitive to the immunomodulatory therapy and (1) the
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gene expression profile for the genes or subset of genes in first biological sample is not similar to
the gene expression profile for the genes or subset of genes 1o tumor saraples from patients having
the sarae type of hervatological cancer which are clinically wnsensitive to the immunomodulatory.
in certain embodiments, the subset of genes comprises 3, 4, 5, 6,7, 8,9, 10, 11, 12, 14, 15 or more
of the genes in Table 1. Iu sorue erabodiments, the subset of genes coraprises 2-5, 5-10, 10-15, 15-
20, 20-25 or 25-30 of the genes in Table 1.
100137}  In another aspect, provided herein are methods for managing or treating a hernatological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the expression of the genes or a certain subset of genes set
forth in Table 2, infra, in the first biological sample, and (¢} comparing the gene expression profile
of the genes or a subset of genes in the first biological sample to (i) the gene expression profile of
the genes or subset of genes 1o tumor saraples from patients having the same type of hematological
cancer which are clinically sensitive to an immmnomodulatory therapy and (i) the gene expression
of the genes or subset of genes i tumor samples from patients having the same type of
hematological cancer which are clinically insensitive to the immunomodulatory therapy, and {(d)
admuinistering the immunomedulatory therapy to the first patient it the gene expression profile for
the genes or subset of genes in the first biological sample is similar to the gene expression profile
for the genes or subsct of genes in tumor samples from paticnts having the same type of
hematological cancer which are clinically sensitive to the immunomedulatory therapy. In certain
embodiments, the subset of genes comprises 3,4, 5, 6,7, 8,9, 10, 11, 12, 14, 15 or more of the
genes in Table 2. In some embodiments, the subset of genes comprises 2-5, 5-10, 14-15, 15-24, 20-
25 or 25-3Q of the genes in Table 2.
[B6138]  In another aspect, provided herein are racthods for managing or freating a hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the expression of the genes or g certain subset of genes sct
forth in Table 2, infra, in the first biological sample, and (¢} comparing the gene expression profile
of the genes or subset of genes in the first biological sample to (i) the gene cxpression profile of the
genes or subset of genes in tumor samples from paticots having the same type of hematological
cancer which are clinically sensitive to an immunomodulatory therapy and (ii) the gene expression
of the genes or subset of genes 1 v tumor samples froro patients having the same type of
hematological cancer which are clinically insensitive to the immunomodulatory therapy, and (d}
administering the immunomeodulatory therapy to the first patient if the gene expression profile for
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the genes or subset of genes in the first biological sample is not similar to the gene expression
profile for the genes or subset of genes in tumor samples from patients having the same type of
hematological cancer which are chincally jusensitive to the immunowodulatory therapy. To certain
embodiments, the subset of genes comprises 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 15 or more of the
genes in Table 2. In some embodiments, the subset of genes comprises 2-5, 5-16, 10-15, 15-20, 20~
25 or 25-30 of the genes in Table 2.
[00139]  In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first biological sample from a first patient having a
hematological cancer, (b) measuring the expression of the genes or a certain subset of genes set
forth in Table 2, infra, in the first biological sample, and (¢} comparing the gene expression profile
of the genes or subset of genes in the first biological sample to (i) the gene expression profile of the
genes or subset of genes i turmor saraples from patients having the same type of hematological
cancer which are clinically sensitive to an immmnomodulatory therapy and (i) the gene expression
of the genes or subset of genes i tumor samples from patients having the same type of
hematological cancer which are clinically insensitive to the immunomodulatory therapy, and {(d)
administering the tmmunomedulatory therapy to the first patient if: (i) the gene expression profile
for the genes or subset of genes in the first biplogical sample is similar to the gene expression
profile for the genes or subset of genes in turnor samples from patients having the samc type of
hematological cancer which are clinically sensitive to the immunomedulatory therapy and (it) the
gene cxpression profile for the genes or subset of genes in first biological sample is not similar to
the gene expression profile for the genes or subset of genes 1o tumor samples from patients having
the same type of hematological cancer which are clinically insensitive to the immunomodulatory.
In certain embodiments, the subset of genes coraprises 3,4, 5,6, 7,8, 9, 10, 11, 12, 14, 15 or more
of the genes in Table 2. In some embodiments, the subset of genes comprises 2-5, 5-10, 10-15, 15-
20, 20-25 or 25-30 of the genes in Table 2.
{$3148]  In accordance with the methods described herein, the biological samiple can be any
sample obtained from the patient. In certain embodirents, the biological sample is a cell saraple.
In other erobodiments, the biological saraple 18 whole blood sample, peripheral blood wononuclear
cell sample, or tissue sample. In specific embodiments, the biological sample 15 a tumor sample.
See Section $.8, infra, regarding biological samples.
{00141}  In accordance with the methods described herein, the level of expression of one, two,
three, four, five or more of the genes in Table | and/or Table 2 and/or Table 3 and/or Table 4, infra,
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can be measured at the RNA and/or protein levels. In certain embodiments, the level of expression
of the genes are measured at the RNA {e.g., mRNA) level.  In other embodiments, the level of
expression of the genes are measured at the protein level,

{00142} Technigues known to one skilled in the art may be used to measure the amount of an
RNA transcript{s). luv soroe evabodiments, the arnount of one, two, three, four, five or aore RNA
transcripts is measured using deep sequencing, such as ILLUMINA® RNASeq, ILLUMINA® next
generation sequencing (NGS), ION TORRENT ™ RNA next generation sequencing, 4547
pyrosequencing, or Sequencing by Oligo Ligation Detection (SOLID™). In other embodiments,
the arnount of multiple RNA transcripts is measured using a microarray and/or gene chip, such as
described in Section 6, infra.  In certain embodiments, the amount of one, two, three or more RNA
transcripts 1s determined by RT-PCR. In other embodiments, the amount of one, two, three or more
RNA transcripts is measured by RT-gPCR. Technigues for conducting these assays are known to
one skilled in the art. See Section 5.9, infra, for examples of assays for measuring RNA transcripts.
[86143]  Insome embodiments, a statistical avalysis or other analysis is performed ou data from
the assay utilized to measure an RNA transeript or protein. In some specific embodiments, p value
of those RNA franscripts or proteins differentially expressed 1 0.1, 0.5, 0.4, 0.3, 0.2, 0.01, 0.05,
(.001, or 0.0001. In specific embodiments, a false discovery rate (FDR) of 10%, 9%, 8%, 7%, 6%,
5%, 4%, 3%, 2% 1% or less 18 selected.

{00144] Techniques known to one skilled in the art may be used to measure the amount of a
protein. For example, flow cytometry, immunofluorescence, enzyme-linked immunosorbent assay-
based methodologies (ELISA) and sivnilar assays known in the art. See Section 5.9, infra, for
examples of assays for measuring RNA transcripts.

[B61458]  In another aspect, provided berein are racthods for managing or freating a hematological
cancer comprising: {a} obtaining a first tumor sample from a first patient baving the hematological
cancer, {b) measuring the proportion of dendritic cells in the first tumor saraple, (¢} corparing the
proportion of dendritic cells in the first tumor sample with the proportion of dendritic cells in a
second tumor sample from a sccond patient having the same type of hematological cancer, wherein
the second patient’s hematological cancer 18 chinically insensitive to treatment with an
immunomodulatory therapy, and {d) administering the immunomedulatory therapy to the first
patient if a igher proportion of dendritic cells 1n the first tumor sample s measured relative the

proportion of dendritic cells in the second tumor sample.
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{86146] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first tumor saruple from a first patient having the hematological
cancer, {b) wmeasuring the proportion of plasma cells in the first tumor sample, {¢) comparing the
proportion of plasma cells in the first tumor sampic with the proportion of plasma cells in a second
turnor sample froro a second paticnt having the same type of hematological cancer, whereim the
second patient’s hematological cancer is chinically insensitive to treatment with an
imrmunomodulatory therapy, and {d) administering the immunornodulatory therapy to the first
patient if a higher proportion of plasma cells in the first tumor sample is measured relative the
proportion of plasma cells in the sccond tumor sample.
{86147] In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaining a first tumor sample from a first patient having the hematological
cancer, {b) measuring the proportion of dendritic cells and plasma cells 1o the first tumor saraple, (¢}
comparing the proportion of dendritic cells and plasma cells in the first turmor sample with the
proportion of dendritic cells and plasma cells in a second turnor sample from a second paticnt
having the same type of hematological cancer, wherein the second patient’s hematological cancer is
chinically msensitive to treatment with an imrounomodulatory therapy, and (d) administering the
immunomodulatory therapy to the first patient if a higher proportion of dendritic cells and plasma
cells in the first tumor sample is measured relative the proportion of dendritic cells and plasma cells
in the second tumor sample.
{00148}  In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaiming a first tumor sarmple from a fivst patient having the hematological
cancer, {b} measuring the proportion of B cells in the first tumor sample, {¢) comparing the
proportion of B cells in the fivst tumor sample with the proportion of B cells 1n a second tumor
sample from a second patient having the same type of hematological cancer, wherein the second
patient’s hematological cancer is clinically insensitive to treatment with an immunomodulatory
therapy, and (d} administering the immunomodulatory therapy to the first patient if a decreased
proportion of B cells in the first tumor sample 18 measured relative the proportion of B cells in the
second turnor sample.
180149  In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: {a) obtaiming a first tumor sarmple from a fivst patient having the hematological
cancer, {b} measuring the proportion of tumor infiltrating impune cells in the first tumor sample, ()
comparing the proportion of tumor infiltrating ymmune cclls in the first tumor saraple with the
257 .
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proportion of tumor infilfrating immune cells in a second tumor sample from a second patient
having the same type of hematological cancer, wherein the second patient’s hernatological cancer 18
chiunically insensitive to treatment with av imarounomodulatory therapy, and (d) administering the
immunomodulatory therapy to the first patient if a higher proportion of tumor infiltrating immune
cells 1o the first tursor sarople 18 measured relative the proportion of tumor wfilirating iromune cells
in the second tumor sample.
[00158]  In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: (a} obtaining a first tumor sample from a first patient having the hematological
cancer, (b} measuring the proportion of NK cells in the first tumor sample, (¢) comparing the
proportion of NK cells in the first tumor sample with the proportion of NK cells in a second tumor
sample from a second patient having the same type of hematological cancer, wherein the second
patient’s hematological cancer is clinically tusensitive to treatment with an immunomodulatory
therapy, and (d} administering the immunomodulatory therapy to the first patient if a higher
proportion of NK cells in the first tumor sample is measured relative the proportion of NK cells in
the second tumor sample.
100151}  In another aspect, provided herein are methods for managing or treating a hematological
cancer comprising: (a} obtaining a first tumor sample from a first patient having the hematological
cancer, (b} measuring the proportion of monocytes in the first tumor sample, {¢) comparing the
proportion of monocytes in the first tumor sample with the proportion of monocytes in a second
tumor sample from a second patient having the same type of hematological cancer, wherein the
second patient’s hematological cancer is chinically nsensitive to treatment with an
immunomodulatory therapy, and (d) administering the immunomodulatory therapy to the first
patient if a higher proportion of monocytes 1o the first tumor sample 18 measured relative the
proportion of monocytes in the second tumor sample.
{G0152] In certain conbodiments of the foregoing paragraphs 1n this seetion, the second patient is
a single patient. In other embodiments of the foregoing paragraphs in this section, the second
patient 1s @ population of paticnts. In specific embodiments, the population comprises 5, 10, 13, 20,
25,30, 35, 40, 45, 50, 55, 60, 65, 70, 75, B0, 85,90, 95, 100, 125, 150, 200, 225, 250, 300 or more
patients.
{B6153]  lv another aspect, provided hereiu are for managiong or treating a hematological cancer
comprising: {a) obtaining a first tumor sample from a first patient having a hematological cancer,
{b} measuring the proportion of mraunc cells in the first tamor sample, and (¢} coraparing the
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proportion of the tmmune cells in the first tumor sample to (i) the proportion of the same immume
cells in tumor samples from patients having the same type of hernatological cancer which are
chinically sensitive to an immunomodulatory therapy and (1) the proportion of the same immune
cells in tumor samples from patients having the same type of hematological cancer which are
clinically inseusitive to the wmmunomodulatory therapy, and (d) admuimstering the
immunomodulatory therapy to the first patient if the proportion of the immune cells in the first
tumor sample is similar to the proportion of the same immunc cells in tumor samples from patients
having the same type of hematological cancer which are chinically sensitive to the
immunomodulatory therapy. In some erbodirents, the immunce cells are subset of imrmune cells,
such as subsct of B cells. In certain embodiments, the immune cells are dendritic cells. In some
embodiments, the immune cells are plasma cells. In certain embodiments, the immune cells are
monocyies. In some embodiments, the immune cells are turor infiltrating vmmune cells. In certain
embodiments, the immunc cells are T cells. In some embodiments, the immune cells are B cells. In
certain embodiments, the imuamune cells are NK cells. In some embodiments, the immune cells are
two, three or more subsets of immune cells, such as two more types of T cells {e.g., CD4+ and
CD&+ T cells). In some embodiments, the proportion of different populations of immune cells in
the first tamor sample are compared to (i) the proportion of the same populations of immune cells in
the turnor samples from patients having the same type of hematological cancer which are clinically
sensitive to the immunomodulatory therapy and (i1) the proportion of the same populations of
immune cells in the tumor samples from patients having the same type of hematological cancer
which are chinically mmsensitive to the immunomodulatory therapy.
{#6154] In another aspect, provided herein are for managing or treating a hematological cancer
comprising: {(a) obtaining a first tumor sample from a first patient having a hematological cancer,
(b} measuring the proportion of immune cells in the first tumor sample, and (¢) comparing the
proportion of the imrounce cells in the first tumor sample to (1) the proportion of the same Immune
cells in tumor samples from patients having the same type of hematological cancer which are
clinically sensitive to an immunormodulatory therapy and (i1) the proportion of the same immunce
cells 1o tumor saruples from patients having the same type of hematological cancer which are
clinically insensitive to the immunomodulatory therapy, and {(d) administering the
imrvunomodulatory therapy to the first patient if the proportion of the romune cells in the fiest
tumor sample is not similar to the proportion of the same immune cells in tumor samples from
patients having the sarac type of hematological cancer which are chinically insensitive to the
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immunomodulatory therapy.  In some embodiments, the immune cells are subset of immune cells,
such as subset of B cells. In certain embodiments, the immmune cells are dendritic cells. In some
embodiments, the immune cells are plasma cells. In certain embodiments, the immune cells are
monocytes. In some embodiments, the immune cells are tumor infiltrating immune cells. In certain
embodiments, the immune cells are T celis. In some embodirnents, the inamune cells are B cells, In
certain embodiments, the immunc cells are NK cells. In some embodiments, the immune cells are
two, three or more subsets of tmmune cells, such as two more types of T cclls (e.g., CD4+ and
CDR+ T cells). In some embodiments, the proportion of different populations of tmmune cells in
the first tumor sample are compared to (i) the proportion of the same populations of immune cells
the tumor samples from patients having the same type of hematological cancer which are clinically
sensitive to the immunomodulatory therapy and (ii) the proportion of the same populations of
immune cells in the tumor saroples from patients having the same type of hematological cancer
which are clinically insensitive to the immunomodulatory therapy.
[BGIS8]  In another aspect, provided herein are for roanaging or treating a hematological cance
comprising: {(a) obtaining a first tumor sample from a first patient having a hematological cancer,
(b} measuring the proportion of imnuune cells 1n the first turnor saraple, and {¢) comparing the
proportion of the imrume cells in the first tumor sample to (i) the proportion of the same immune
cells 1o tumor saraples from patients having the same type of hematological cancer which are
clinically sensitive to an immunomodulatory therapy and (i1} the proportion of the same tmmune
cells in tumor samples from patients having the same type of hematological cancer which are
climeally insensitive to the imomunomodulatory therapy, and (d) administering the
immunomodulatory therapy to the first patient if the proportion of the timmune cells in the first
turnor sample s (1) simtlar to the proportion of the same ummune cells in fursor saroples from
patients having the same type of hematological cancer which are chinically sensitive to the
imrmunomodulatory therapy, and (i1) not similar to the proportion of the same immune cells in
tumor samples from patients having the same type of hematological cancer which are clinically
msensitive to the immunomodulatory therapy. In sorae crabodiments, the immune cells are subset
of immune cells, such as subset of B cells. In certain embodiments, the momune cells are dendritic
cells. In some embodiments, the immunce celis are plasma cells. In certain embodiments, the
imroune cells are monocytes. In some embodiments, the tmmune cells are tumor nfiltrating
immune cclis. In certain embodiments, the immune cells are T cells. In some embodiments, the
immunc cclls are B cells. In certain embodiments, the immmune cells are NK cells. In some
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envbodiments, the immune cells are two, three or more subsets of immune cells, such as two more
types of T cells {e.g., CD4+ and CDE+ T cells). In sorne embodiments, the proportion of different
populations of immune cells 1n the first turor sarople are corpared to (i) the proportion of the same
populations of immune cells in the tumor samples from patients having the same type of
hematological cancer which are clinically seusifive to the immunomodulatory therapy and (i) the
proportion of the same populations of immune cells in the tumor samples from patients having the
same type of hematological cancer which are clinically insensitive to the immounomedulatory
therapy.
166156]  In addition to measuring the cells {e.g., dendritic cclls and plasma cclls) in a tumor
sample from a patient, levels of expression of genes {(e.g., one, two, three, four, five or more of the
genes in Table 1 and/or Table 2 and/or Table 3 and/or Table 4} may be assessed. In specific
embeodiments, the methods set forth for measuring geve expression supra, are corabined with the
methods set forth for measuring a proportion of cells to determine if an immunomedulatory therapy
i to be admirustered to a patient with a hematological cancer.
{80187  Techniques known to one skilled in the art may be used to measure the proportion of
cells in a turmor saraple. In ceortain embodiments, the proportion of eclis is racasured by flow
cytometry, immunofluorescence, enzyme-linked immunosorbent assay-based methodologies
(ELISA) and similar assays known in the art. In other erabodiments, the proportion of cells 18
measured by inference from gene expression profiles.
{00158] In accordance with the methods described herein, the immunomodulatory therapy can be
any therapy that modulates the immune system or imimune response.  Exaraples of
immunomodulatory therapies are provided in Section 5.6, infra. In a specific embodiment, the
immunomodulatory therapy is lenalidomide (Reviimid®).
{B0159]  In specific embodiments, an immunomodulatory therapy s administered to a
hematological cancer patient 1n the form of a pharmaccutical cornposition. In a specific
embodiment, an pharmaceutical composition administered to a hematological cancer patient
comprising an immunormodulatory therapy and a pharmaceutically acceptabic carrier or excipient,
In certain embodimeunts, the pharmaceutical coraposition may comprise an additional therapy, such
as described in Section 5.7, infra. The dosage form of the pharmaceutical composttion will vary
depending upon the route of admunistration. The immunomedulatory therapy or a pharmaceutical
composition thereof may be administered by any route of administration, such as oral, mucosal,
parenteral {e.g., subcutancous, intravencus, bolus injection, intranmascular), topical, transdermal, or
-61 -
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transcutancous. In a specific embodiment, the immunomodulatory therapy or a pharmaceutical
composition thereof 1s orally adroinistered to a hematological cancer paticnt.
{BG168] [00160]  In accordance with the roethods described herein, the dose of an
immunomodulatory therapy administered to a patient varies depending on a variety of factors, such
as the health and age of the paticot. In certain embodiments, in accordance with the methods
described herein the patient is administered a dose of 0.01 mg to 1000 mg of an immunomodulatory
therapy. In certain embodiments, in accordance with the methods described herein the patient s
administered a dose of .01 mg to 500 mg of an immunomedulatory therapy. In certain
embodiments, 1 accordance with the methods described herein the patient 18 administered a dose of
.01 mg to 100 mg of an immunomodalatory therapy.  In some embodiments, in accordance with
the methods described herein the patient is administered a dose of 8.1 mg to 300 mg of an
immunomoduolatory therapy. . In some embodiments, in accordance with the methods described
herein the patient 18 administered a dose of 0.01 mg o 500 mg of an immunomodulatory therapy.
In some embodiments, in accordance with the methods described herein the patient is administered
a dose of T mg to 500 mg of an immunomodulatory therapy. In certain embodiments, in accordance
with the methods described herein the patient 15 admunistered a dose of 0.1 mg to 100 mg of an
immunomodulatory therapy. In certain embodiments, in accordance with the methods deseribed
hercin the pationt 1s administered a dose of 1 mg to 100 mg of an immunomodulatory therapy. In
some embodiments, in accordance with the methods deseribed herein the patient is administered a
dose of 1 mg to 50 mg of an immunomodulatory therapy. In some embodiments, in accordance with
the methods described herein the patient 1s administered a dose of 1 mg to 100 mg of an
immunomoduiatory therapy. In some embodiments, in accordance with the methods described
herewn the patient 1s administered a dose of 1 mg to 500 mg of an immunomodulatory therapy. fo
some embodiments, in accordance with the methods deseribed herein the patient is administered a
dose of 1 rag to 1000 mg of an immunomodulatory therapy. The dosc of the immunorodulatory
therapy can be administered once, twice or three times per day. The dose of the immunomodulatory
therapy can be administered overy other day, every two days, every three days, every four days,
every five days, every six days, or once per week. Specific doses per day include 1,2, 3,4, 5,6,7,
8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 2%, 29, 30, 31, 32, 33, 34,
35,36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49 or 50 mg per day. The dose of the
immunomodulatory therapy is administered in accordance with the label for the therapy. The
immunomodulatory therapy can be lenalidomide (Reviimnid®), or its pharraaceutically acceptable
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salt, solvate, hydrate or stercoisomer, and it is administered at a dose of 1 to 50 myg per day, or
anything n between, or 25 mg per day.
[66161] 1o accordance with the methods described herein, the hematological cancer can be any
hematological cancer. Examples of hematological cancers can be found in Section 5.5, infira. Ina
specific embodiment, the hematological cancer is a lymphoma. In another specific embodiment, the
hematological cancer is a non-Hodgkin's lymphoma. In yet another embodiment, the hematological
cancer 15 a diffuse large B-cell lymphoma (DEBCL). In certain ernbodiments, the DEBCL 15 a
germinal center B-cell-like DLBCL. In other embodiments, the BLBCL is an activated B-cell-like
DLBCL.
{86162] In certain embodiments, the methods of managing or treating a hematological cancer
involve the administration of another therapy. In some embodiments, the other therapy is to
alleviate paiu or one or more other symptoras associated with the hematological cancer. Examples
of other therapies that may be used in combination with an immunomeodulatory therapy are
disclosed 1n Section 3.7, infra. In certain embodiments, one or more of the following additional
active ingredients are administered in combination with an immunomodulatory therapy in
accordance with the racthods described herein: oblimersen, raelphalan, G-CSF, GM-CSF, EPQ, a
cox-2 inhibitor, topotecan, pentoxifylline, ciprofloxacin, taxotere, iritotecan, dexamethasone,
doxorubicin, vineristine, IL 2, IFN, dacarbazine, Ara-C, vinorelbine and/or isotretinoin, Ina
specific embodiment, chemotherapeutic agents, such as cyclohexamide, hydroxydaunorabicin,
oncovin, and prednisone (CHOP), are used in combination with an immunomodulatory therapy,
such as lenalidomide, 10 accordance with the roethods described herein. In another specific
embodiment, rituximab is used in combination with an immunomodulatory therapy, such as
lenalidomide.. In another specific embodiment, CHOP and ritindimab are used m combination with
an immunomodulatory therapy, such as lenalidomide.

55  Hematological Cancers
{66163]  In some embodiments, the hematological cancer is a lymphoma. In other embodiments,
the hernatological cancer is a leukemia. In one embodiment, the hematological cancer is multiple
royeloma. In another eonbodiment, the hematological cancer is chronic lymphocyiic leukemia
(CLL}. In another embodiment, the hematological cancer is myelodysplastic syndrome, an acute
leukerma, e.g., acute T cell leukernia, acute myelogenous leukemia (AML), acute prowyelocytic
icukemia, acute myeloblastic leukemia, acute megakaryoblastic leukemia, precursor B acute
iymaphoblastic leukemia, precursor T acute bymphoblastic leukemia, Burkitt's leukemia (Burkitt’s
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lvmiphoma), or acute biphenotypic leukemia; a chronic leukemia, e.g., chronic myeloid ymphoma,
chronic myclogenous leukenua ({CML), chronic monocytic leukemia, small lymphoceytic lyraphoma,
or B-cell prolymphocytic leukemia; hairy cell lymphoma; T-cell prolymphocytic leukemia; or a
iymphoma, ¢.g, histiocytic lymphoma, lymphoplasmacytic lymphoma (e.g., Waldenstrom
roacroglobulinemia), splenic marginal zouve lyraphoma, plasma cell neoplasro {e.g., plasma cell
myeloma, plasmacytoma, @ monoclonal immunoglobulin deposition disease, or a heavy chain
discase), extranodal marginal zone B cell lyraphoma (MALT lymphoraa), nodal marginal zonc B
cell lymphoma (NMZL}, follicular lymphoma, mantle cell lymphoma, diffuse large B cell
iymphorma, mediastinal (thymic) large B cell lymphoma, intravascular large B ccll lymphorma,
primary effusion lymphoma, T cell large granular lymphocytic leukemia, aggressive NK cell
leukernia, adult T cell leukemia/lymphoma, extranodal NK/T cell lymphoma, nasal type,
enteropathy-type T cell lymphoma, hepatosplenic T cell Iyrophoma, blastic NK cell yraphoraa,
mycosts fungoides (Sezary syndrome}, a primary cutancous CD30-positive T cell
Iyraphoproliferative disorder {e.g., primary cutancous anaplastic large cell tymphora or
Iymiphomatoid papulosis), angtoimmunoblastic T cell tymphoma, peripheral T cell lymphoma,
unspectfied, anaplastic large cell lymphoma, a Hodglan's lymphora or a nedular lymphocyte-
predominant Hodgkin’s lymphoma.

{00164]  In a specific embodiment, the hematological cancer is DLBCL. In another specific
embodiment, the hematological cancer is an activated B-cell-like DLBCL. In another specific

embodiment, the hematological cancer is a germinal center B-cell-like DLBCL.

3.6 immunomodulatory Therapies

180165  Immunomodulatory therapies described in the methods provided herein include
compounds known as “IMIDs® (Celgene Corporation), a group of compounds that can be useful to
treat several types of human diseases, including certain cancers.
{80166]  As used herein and unless otherwise indicated, the terms “tmmunomodulatory
compound”, “immunomodulatory agent” and “immunomodulatory therapy” are used
interchangeably, and can encompass certain small organic molecules that inhibit LPS induced
monocyte TNF-q, {L-18, 1L-12, IL-6, MIP-Ta, MCP-1, GM-CSF, G-CSF, and COX-2 production.
These compounds can be prepared synthetically, or can be obtained commercially.
[80167] Exemplary immunomoedulating compounds mclude but are not limited to N-{{2-(2,6-~
dioxo{3-piperidyh)-1,3~dioxotsomdolin-d-ylmethyl} eyclopropyl-carboxamude; 3-{2-(2,6-dioxo-
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piperidin-3-yi}-1,3-dioxo-2,3-dihydro-1H-isoindol-4-vimethyi}-1, 1 -dimethyl-urea; (-}-3-(3,4~
Dimethoxy-pheny)-3-{1-oxo-1,3-dihydro-isoindol-2-yl}-propionamaide; (+3-3-(3,4-Dirmcthoxy-
phenyh-3-(1-oxo-1,3~dthydro-isoindol-2-yl}-propionamide; (-}-{2-] 1-(3-ethoxy~4-macthoxypheoyl)-
Z-methylsulfonylethyl}-4-acetylaminoisoindoline-1,3-dione}; (+)-{2-[1-(3-cthoxy-4-
rocthoxyphenyly-2-methylsulfonylethyl]-4-acetylaminoisoindoline-1,3-dione}; Difluoro-rethoxy
SelClDs; 1-phthalimido-1-(3,4-diethoxyphenylhiethane; 3-(3 4-dimethoxyphenyi}-3-(3,5-
dimethoxyphenyljacrylo nitrile; 1-oxo-2-(2,6-dioxopipernidin-3-yli-4-aminoisoindohine; 1,3-dioxo-
2-(2 6-dioxopiperidin-3-yi-4-aminoisoindoline; 4-amino-2-(3-methyl-2,6-dioxo-piperidine-3-vi}-
isoindole-1,3-dione; 3-(3-acetoamidophthalimido)-3-(3-cthoxy-4-methoxyphenyl)-N-
hydroxypropionamide; 1-0x0-2-{2,6~-dioxopiperidin-3-yh-4-methylisoindoline; Cyclopropyl-N-{2-
[(1S)-1-(3-cthoxy-4-methoxypheny!)-2-(methylsuifonyljethyli-3-oxoiscindoline-4-yi } carboxamide;
Substituted 2-(3-hydroxy-2.6- dioxopiperidin-S-y1) isoindoline; N-[2-(2,6-Dioxo-piperidin-3-yi)-
1,3-dioxo-2,3-dihydro-1H-isoindol-5-yimethyl}-4-trifluoromethoxybenzamide; (S)-4-chloro-N-{{(2-
{3-methyi-2 6-dioxopipenidin-3-yi)-1,3~-dioxoisoindohin-S-ylmethyl) benzamide; Pyridine-2-
carboxylic acid [2-[(3S)-3-methyi-2,6~-dioxo-piperidin-3-yi}-1,3-dioxo-2,3-dihydro-1H-iscindol-5-
ylmethyll-amide; (S)-N-((2-(3-methyl-2,6-dioxopiperidin-3-yh-1,3-dioxoisoindolin-S-yvhmethyl)-4-
{trifluoromethylibenzamide; 3-(2,5-dimethyl-4-oxo-45-quinazohin-3-yl-piperidine-2,6-dione, and
the like. In a speceific embodiment, the immunomodulatory corapound s 3-(4-amimo-1-oxo-1.3-
dibydro-isoindol-2-yl-piperidine-2,6-dione, or a salt, solvate or hydrate thereof.
{60168] Immunomodulatory compounds disclosed herein may enhance the degradation of TNF-g¢
MRNA. Immunomedulatory compounds disclosed herein may also be potent co-stimulators of T
cells and increase cell proliferation dramatically in a dose dependent manner. Immunomodulatory
compounds disclosed herein may also have a greater co-stimnulatory effect on the CDE+ T cell
subset than on the CD4+ T cell subset. Immunomodudatory compounds disclosed herein may be
capable of acting both indirectly through cytokine activation and directly on Natural Killer ("NK™")
cells and Natural Killer T ("NK'T”) cells, and increase the NK cells” ability to produce beneficial
cytokines such as, but not limited to, IFN-y, and to enhance NK and NKT cel cviotoxic activity.
[8616%9]  Specific examples of immunomodulatory compounds include cyanoe and carboxy
derivatives of substituted styrenes such as those disclosed in ULS. patent no. 5,929,117; 1-ox0-2-
{2.6-dioxo-3-fluoropiperidin-3y!) isoindolines and 1,3~-dioxo-2-(2,6-dioxo-3-fluoropiperidine-3-yi)
isoindolines such as those described in U.S. patent nos. 5,874,448 and 5,955,476; the tetra
substituted 2-(2,6-dioxopiperdin-3-yi)-1-oxoisoindolines described in U.S. patent no. 5,798,368; 1-
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oxo and 1,3-dioxo-2-(2,6-dioxopiperidin-3-yl} isoindolines {e.g., 4-methyl derivatives of
thalidomide), substituted 2-(2,6-dioxopiperidin-3-y1} phthalimuides and substituted 2-(2,6-
dioxopiperidin-3-yl)-1-oxoisoindoles including, but not limited to, those disclosed i UK. patent
nos. 5,635,517, 6,281,230, 6,316,471, 6,403,613, 6,476,052 and 6,555,554; t-ox0 and 1,3-
dioxoisoindolines sabstituted in the 4- or 5-position of the indoline ting {e.g., 4-{4-amino-1,3-
dipxoisoindoline-2-y1)-4-carbamoylbutanoic acid) described in U.S. patent no. 6,380,239,
isoindoline-1-one and isoindoline-1,3-dione substituted in the 2-position with 2,6-dioxo-3-
hydroxypiperidin-S-vl {e.g., 2-(2,6-dioxo-3-hydroxy-3-fluoropiperidin-5S-yh)-4-aminoisoindolin-1-
ong) described i ULS. patent no. 6,458, 810; a class of non-polypeptide cyclic amides disclosed in
U.S. patent nos. 5,698,579 and 5,877,200; and isoindele-imide compounds such as those described
in U.S. patent publication no. 2003/0045552 published on March 6, 2003, U.S. patent publication
no. 2003/0096841 published on May 22, 2003, and International Application No. PCT/US01/50401
{International Publication No. WO 02/059106). US patent publication no. 2006/0205787 describes
4-aroino-2-(3-methyi-2 6-dioxopipendin-3-yh-isoindole-1,3~-diouve compositions. US patent
publication no. 2007/00496 18 describes isoindole~-imide compounds. The entireties of cach of the
patents and patent applications identificd herein are incorporated by reference. In one emnbodiment,
immunomodulatory compounds do not include thalidomide.
{§01708] Various imrmunomodulatory compounds disclosed herein contain one or more chiral
centers, and can exist as racemic mixtures of enantiomers or mixtures of diastereomers. Thus, also
provided herein is the use of stereomerically pure forms of such compounds, as well as the use of
mixtures of those forms. For example, mixtures comprising equal or unequal amounts of the
cnantiomers of a particular immunomodulatory compounds may be used. These isomers may be
asymmetrically synthesized or resolved using standard techniques such as chirval columns or chiral
resolving agents. See, e.g., Jacques, ., ef al., Enantiomers, Racemates and Resolutions
{(Wiley-Interscience, New York, 1981y, Wilen, 8. H., er al., Tetrahedron 33:2725 (1977); Eliel, E.
L., Stereochemisiry of Carbon Compounds (McGraw-Hill, NY, 1962}, and Wilen, S. H., Tables of
Resolving Agents and Optical Resolutions p. 268 (E.L. Elicl, Ed., Univ. of Notre Dame Press, Notre
Dame, IN, 1972}
180171}  Immunomodulatory compounds provided herein include, but are not Himited to, -oxo-
and 1,3 dioxo-2-(2,6-dioxopiperidin-3-y1) isomndolines substituted with amino in the benzo ving as
described in .S, Patent no. 5,635,517 which is incorporated herein by reference.
{00172} These compounds have the structure I
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¥ R? NH
\.

N e}
Vi
Y

HaN
i

in which ene of X and Y is C=0, the other of X and Y is C=0 or CH,, and R’ is hydrogen or lower

alkyl, in particular methyl. Specific immunomodulatory compounds include, but are not limited to:
1-0x0-2-(2, 6~dioxopiperidin-3-yh-4-aminoisoindoline;

1,3-dioxo-2-(2,6-dioxopiperidin-3-yi}-4-aminoisoindeline; and

1,3-dioxo-2~-(3-rocthyl-2,6-dioxopiperidin-3-y1)-4-aminoisoindole, and
optically pure isomers thereof.

{86173] The compounds can be obtaimed via standard, synthetic methods (see e.g., United States
Patent No. 5,635,517, incorporated herein by reference). The compounds are also available from
Celgene Corporation, Warren, NI

{60174]  Other specific immunomodulatory compounds belong to a class of substituted 2-(2,6~
dioxopiperidin-3-yl) phthalimides and substituted 2-(2,6-dioxopiperidin-3-y1}- 1 -oxoisoindoles, such
as those described in U.S. patent nos. 6,281,230; 6,316,471, 6,335,349, and 6,476,052, and
International Patent Application No. PCT/US97/13375 (International Publication No. WO
98/03502), cach of which is incorporated hercin by reference. Represeutative compounds are of

formula;
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in which:
oneof Xand ¥ is (=0 and the otherof X and Y s C=0 or CHy;

(i) cach of R, R%, R’, and R", independently of the others, is halo, alkyl of | to 4
carbou ators, or alkoxy of 1 to 4 carbon atoms or (ii) one of R', R%, R, and R" is -NHR’ and the
remaining of R, RE RS, and R are hydrogen;

R”is hydrogen or alkyl of 1 to 8 carbon atoms;

R® is hydrogen, alkyl of | to & carbon atoms, benzyl, or halo;

provided that R® is other than hydrogen if X and Y are C=0 and (i) cach of R, R,
R’ and R is fluoro or (it} one of R R RS, or R is amino.

100175] Compounds representative of this class are of the formulas:

o 0O
& NH 7
O ek
v /Q N
HoN % N /

i.

Q

Ene)

o and

wherein R' is hydrogen or methyl. In a separate embodiment, provided herein is the use of
enantiomerically pure forms (e.g. optically pure (R} or {8} enantiomers} of these compounds.
[86176]  Sull other specific immunomodulatory compounds disclosed heren belong to a class of
isoindole-imides disclosed in U.S. Patent No. 7,001,353, U.S. Patent Publication No.
2003/0045552, and International Application No. PCT/US01/50401 (Intervational Publication No.
WO §2/059106), cach of which are incorporated herein by reference. Representative compounds

are of formula I1:
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and pharmaceutically acceptable salts, hydrates, solvates, clathrates, enantiomers, diastercomers,
racemates, and mixtures of stercoisomers thercof, wherein:

one of X and Y is =0 and the other 18 CH; or C=0;

RYis H, {(C-Co alkyl, (Co-Crieyeloalleyl, (Cr-Colalkenyl, (Co-Colatkynyl, benzyl, aryl, (Co-
Cy)alkyl~(Ci-Colbeterocyeloalkyl, (Co-Calalkyl—(Co-Colheteroaryl, CCORT, C(SIRY, CLOIOR, (C)-
Coalkyl-NR2, (C-Caialkyl-OR’, (C-Colatkyl-C{OYOR’, CCOINHR, C(SINHR, C(OINR'R”,
C(SINRRY or (C)-Culkyl-O(COWR’;

R”is H, F, benzyl, (C-Calalkyl, (C-Celalkenyl, or (Co-Colalkynyl;

R’ and R” are independently (C)-Cyalkyl, (Ca-Crieycloalkyl, (Co-Colatkenyl, (Cp-Csatkynyl,
benzyt, aryl, (Co-Cyolalkyl(C-Ugiheterocycloalkyl, (C-Coialkyl«{Co-Cstheteroaryl, {Co-Cglalkyl-
N{R2, (C-Caialky-OR’, (C1-Coalkyl-C(OYOR’, (C1-Coalkyl-Q(COIR’, ar C{OYOR’;

R is (C1-Celalkyl, (Cr-Calalkenyl, (Cr-Crialkynyl, {(C1-Caiallyl=0R’, benzyl, aryl, (Co-Cppalkyl-
{Ci-Cyrheterocycloalkyl, or (Co-Cylalkyl~{C,-Cstheteroaryl;

R” is {C,-Cayalkyl, (Co-Colalkenyl, (C-Colaliyoyl, benzyl, aryl, or (C,-Csiheteroaryl;

cach occurrence of R® is independently H, (C-Celalkyl, (Co-Caialkenyl, (Co-Colalkynyl, benzyl,
aryl, {C,-Csheteroaryl, or {Co-Calalkyl—C{OYO-R’ or the R® groups can join to form a
heterocycloalkyl group;

nisforl;and

* represents a chiral-carbon center,

1861771 In specific compounds of formula I, when n is 0 then R'is {Cs-Cr)eycloalioyl, {(C)-
Coyalkenvl, (Co-Cajalkyuyl, benayl, aryl, (Co-Calalkyl<{C;i-Celheteracycloalkyl, (Co-Calalkyl-(Cs-
Csiheteroaryl, CUORY, CIOYOR', (C-Calkyl-NR ), (C-Coalkyl-OR’, (C-Calalkyl-CIOYOR’,
CSINHR?, or (C;-Celalkyl-O(COR’;

R”is H or (C-Cglalkeyl; and

R’ is (C-Celalkyl, (Ca-Cryeyeloalkyl, (Co-Cajalkenyl, (C-Cralkynyl, benzyl, aryl, (Co-Coalkyl-
(C1 ~Cetheterocycloalioyl, (Co-Calalkyl~(Co-Cstheteroaryl, (Cs-Calallyl-NRN2 ; (Co-Coalkyi-
NH-C{O)0-R’; (C-Coalkyl-OR”, (C1-Ce)alkyl-C{OYOR’, (C,-Calalkyl-O(COIR’, or L{O)OR”,
and the other variables have the same definitions.

{60178}  In other specific compounds of formula 11, R” is H or (C;-Calatkyl.

[60178] In other specific compounds of fornula I, R’ is (C-Caialkyl or benzyl.
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[00180]  In other specific compounds of formula 11, R is H, (C-Cslalkyl, benzyl, CH,OCH;,

con D)

QHWCHZOQHM or
{60181}  In another embodiment of the compounds of formula 1, R'is
=7 =7
WCHq-@ W"CHZ“‘ZX \> ar MCHM\ 7
I S S 5527 o R

wherein Q is O or 8, and each occurrence of R is independently H(C~Cslalkyl, (Cx—
Coyeyeloalkyl, (C-Calalkenyl, (Co-Cglalkynyl, benzyl, aryl, halogen, {Co-Cyalkyl—(C—
Coheterocycloalkyl, (Co—CaalkylHCo—Cstheteroaryl, (Co—Colalkyl-N(R N2, (C1—Calalky-OR’,
(Ci—Caralleyt-Co O)ORSﬂ (C;--—C@)alkyi-—-@((jO)E,{S, or C(O)GRS, or adjacent occurrences of R’ can be
taken together to form a bicyclic alkyl or aryl ring.

(60182]  In other specific compounds of formula I, R is C(OR’.

[66183] In other specific compounds of formula 11, R is (Co-Calkyl~Co—Cstheteroaryl, {(C—
Coalkyl, aryl, or (Co-Cpalkyl-OR’.

100184] In other specific compounds of formula H, heteroaryl is pynidyl, furyl, or thienyl
[60185]  In other specific compounds of fornmula I, R' is C{OYOR",

{G0186] In other specific compounds of formula I, the H of C{OYNHC(O) can be replaced with
(C;-Cyalkyl, aryl, or benayl,

{00187] Further examples of the compounds in this class include, but are not imited to: [2-(2,6-
dioxo-piperidin-3-yl)-1,3-dioxo-2,3-dihydro- 1 H-isoindol-4-yimethyl}-amide; (2-(2,6-dioxo-
piperidin-3-yi}-1,3-dioxe-2 3-dihydro-1 H-isoindol-4-ylmethyl)-carbamic acid rer-butyl ester; 4-
{arninomethyl)-2-(2,6-dioxo 3-piperidyl)-isoindoline- 1, 3-dione; N-(2-(2,6-dioxo-piperidin-3-yi)-
1,3-dioxo-2,3-dihydro-1 H-isoindol-4-yimethyl-acetamide; N-{(2-(2,6-dioxo3-piperidyl}-1.,3-
dioxoisoindeolin-4-yDmethyl | cyclopropyl-carboxamide; 2-chloro-N- {{2-(2,6-dioxo(3-piperidyi})-
1,3~dioxoisoindohn~4-yhethylbacetarmde; N-(2~(2,6-dioxo(3-piperidyh)-1,3-dioxoisoindohin-4-
yi)-3-pyridylcarboxamide; 3-{1-oxo-4-(benzylaming jisoindolin-2-yl  piperidine-2,6-dione; 2-(2,6~
dioxo(3-piperidyl)-4-(benzylamino yisoindohine-1,3-dione; N-{{2-(2,6-dioxo(3-piperidyl})-1,3-
dipxoisoindolin-4-ymethyl } propanamide; N-{{(2-(2,6-dioxo{3~-piperidyl))-1.3-dioxoisoindolin-4-
ylmethyl}-3-pyridvicarboxarnide; N-{{2-(2,6-dioxo(3-piperidyl}i-1,3-dioxoisoindolin-4-
yhmethyl} heptanamide; N-{(2-(2,6-dioxo(3-piperidyh))-1,3-dioxoisoindolin-4-yhmethyl} -2~

furylcarboxamide; {N-(2-(2,6-dioxo{(3-piperidyl}}-1,3-dioxeisoindolin-4-yljcarbamoyl } methyl
270 -
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acetate; N-(2-(2,6-dioxo{3-piperidyi})-1,3-dioxoisoindolin-4-yhpentanamide; N-{2-(2,6-dioxe(3-
piperidylyy-1,3-dioxoisoindohin-4-y1)-2-thienylearboxaride; N-{[2-(2,6-dioxo{3-piperidyl))-1,3-
dioxowsoindolin-4d-y1} methyl} (butylaminojcarboxamide;, N-{{2-(2,6-dioxo(3-piperidyl})-1,3-
dioxoisoindolin-4-yl} methyl} (octylaminojcarboxamide; and N-{{2-(2,6-dioxo(3-piperidyi})-1,3-
dioxoisoindolin~4-yl} methyl} (benzylarninocarboxamide.

100188]  Sull other specific immunomodulatory compounds disclosed herein belong to a class of
isoindole-imides disclosed in US. Patent Application Publication Nos. US 2002/0045643,
International Publication No. WO 98/534170, and United States Patent No. 6,395,754, each of which

18 ncorporated herein by reference. Representative compounds are of forrmula

3
and pharmaceutically acceptable salts, hydrates, solvates, clathrates, enantiomers, diastercomers,
racemates, and mixtures of stercoisomers thereof, wherein:
one of X and Y is C=0 and the other 1s CHs or C=0;
Ris Hor CH,OCOR;
(i) cach of R}, R?, R?, or RY, independently of the others, is halo, alkyl of 1 to 4 carbon atoms, or
alkoxy of 1 0 4 carbon atoms or (i) one of R, R%, R™, or R is nitro or -NHR and the remaining of
Rl, sz,, RS, or RY are hydrogen;
R is hydrogen or alkyl of 1 to & carbons
R’ hydrogen, alkyl of 1 to 8 carbon atoms, benze, chlore, or fluore;
R’ is R\-CHR'-N(RRY,
R’ is m-phenylene or p-phenylene or -(CnH2n)- in which n has a value of 0 to 4;
cach of R® and R taken independently of the other is hydrogen or afkyl of 1 to 8 carbon atows, or
R® and R” taken together arc tetramethylene, pentamethylene, hexamethylene,
or ~-CH,CH, X 'CH,CH,— in which X is -{3-, -S-, or -NH-;
R' is hydrogen, alkyl of to 8 carbon atoms, or phenyl; and
* represents a chiral-carbon center,

{B0189]  Other representative compounds are of formula:

]
-3
b
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whercin:
oneof Xand ¥ is (=0 and the otherof X and Y s C=0 or CHy;

(i} cach of RURLRY, orRY, independently of the others, s halo, alkyl of 1 to 4 carbon
atoms, or alkoxy of 1 to 4 carbon atoms or (i) one of R', R, R, and R” is -NHR” and the remaining
of R, RE R, and R are hydrogen;

R’ is hydrogen or atkyl of 1 to § carbon atoms;

R® is hydrogen, alkyl of 1 to 8 carbon atoms, benzo, chloro, or fluore;

R’ is m-phenylene or p-phenylene or -{(CnH2n)- in which n has a value of 0 to 4;

cach of R" and R” taken independently of the other is hydrogen or alkyl of 1 to 8 carbon
atoms, or R® and R” taken together are tetramethylene, pentamethylene, hexamethylene, or -
CHYCH, X CHLCH,- i which X' is ~(3-, -8~ or -NH-; and

R' is hydrogen, alkyl of to 8 carbon atoms, or phenyl.

{B6196¢]  Other representative compounds are of formula:

NH

in which

oneof X and Y 1s (=0 and the otherof X and Y 18 (=0 or CH:;

cach of R, R, R, and RY, ndependently of the others, 1s halo, alkyl of 1 to 4 carbon atoms,
or alkoxy of 1 to 4 carbon atoms or (i) one of RY, RY, R, and R* {s nitro or protected amino and the
remaining of R', R*, RY, and R" arc hydrogen; and

R’ is hydrogen, alkyl of 1 to 8 carbon atoms, benzo, chloro, o flucro.

{66191]  Other representative compounds are of formula:
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in which:

oneof X and Y is C=0 and the other of X and Y 18 C=0 or CH,;

(i} cach of RL R R, and RY, independently of the others, 18 halo, alkyl of 1 to 4 carbon
atoms, or alkoxy of 1 to 4 carbon atoms or (i1) one of R, R% R, and R is -NHR and the remaining
of RY, RE R?, and R are hydrogen;

R’ is hydrogen, alkyl of 1 to § carbon atoms, or CO-R-CH(R'INRR” in which cach of R,
RY, Rg, and R'% {s as herein defined; and

R® s atkyi of 1 to 8 carbon atoms, benzo, chlore, or fluoro.

166192]  Specific examples of the compounds are of formula:

NH

NHCO~R7~CH(R©INRER®

in which:

oneof X and Y i1s C=0 and the otherof X and Y 18 C=0 or CHy;

R%is hydrogen, alkyl of 1 to 8 carbon atoms, benzyl, chloro, or fluoro;

R7 is m-phenylene, p-phenylene or -(CnH2u)- in which u has a value of  to 4;
cach of R® and R” taken independently of the other is hydrogen or alkyl of 1 to & carbon atoms, or
R® and R” taken together are tetramethylene, pentamethylene, hexamethylene, or -
CHZCHZXJCHzCHg— in which X' is -(J-, -8~ or -NH-; and

R' is hydrogen, alkyl of 1 to § carbon atoms, or phenyl,
{66193]  Other specific immunomodulatory compounds are 1-ox0-2-(2,6-dioxo-3~-fluoropiperidin-
3yl isoindohines and 1,3-dioxo-2+2,6-dioxo-3-fluoropiperidine-3-y1) isoindolines such as those
described in U.S. patent nos. 5,874,448 and 5,955,476, each of which is incorporated herein by

reference. Representative compounds are of formula:

wherein:

Y 15 oxygen ot Hy and

~3
U2
t
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cach of R, R?, R’ and RY, independently of the others, is hydrogen, halo, alkyl of 1 to 4 carbon
atoms, alkoxy of 1 1o 4 carbon atorms, or amino.

[66194]  Other specific immunomodulatory compounds are the tetra substituted 2-(2,6-
dioxopiperdin-3-yl)-1-oxoisoindolines described in U.S. patent no. 5,798,368, which is incorporated

herewn by reference. Representative compounds are of formula:

wherein each of R', R% R, and R, independently of the others, is halo, alkyl of 1 o 4 carbon
atoms, or alkoxy of 1 to 4 carbon atoms.

1B6195]  Other spectfic immunomodulatory cornpounds are 1-oxo and 1,3-dioxo-2-(2,6-
dioxopiperidin-3-vl} isoindolines disclosed in U.8. patent no. 6,403,613, which is incorporated

herein by reference. Representative corapounds are of formula:

in which

Y s oxygen or Hy,

a first of R' and R is halo, alkyl, alkoxy, alkylaming, dialkylamino, cyane, or carbamoyl,
the second of R' and R, independently of the fivst, is hydrogen, balo, alkyl, alkoxy, alkylamine,
dialkylamino, cyano, or carbamoyl, and

R’ is hydrogen, alkyl, or benzyl.

{80196]  Specific examples of the compounds are of formula:

R']

wherein
a first of R' and R? is halo, alkyl of from 1 to 4 carbon atoms, alkoxy of from | to 4 carbon atoms,
dialkylamioo in which each alkyl is of from 1 to 4 carbou atorus, cyano, or carbaroyl;

274 -
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the second of R' and R?, independently of the first, is hydrogen, halo, allyl of from 1 to 4 carbon
ators, alkoxy of from 1 to 4 carbon atoms, alkylamino in which alkyl is of from 1 to 4 carbon
atorns, dialkylamine 1o which cach alkyl is of from 1 to 4 carbon atoms, cyano, or carbamoyl; and
R’ is hydrogen, alky! of from | to 4 carbon atoms, or benzyl. Specific examples include, but are not
imited to, 1-ox0-2-(2,6-dioxopiperidiv-3-yi-4-methylisoindoline.

1801971 Other representative compounds are of formula:

wherein:

a first of R' and R? is halo, alkyl of from 1 to 4 carbon atoms, alkoxy of from | to 4 carbon atoms,
dialkylamino in which each alkyl is of from 1 to 4 carbon atoms, cyano, or carbamoyl;

the sccond of R' and R”, independently of the first, is hydrogen, halo, alkyl of from 1 to 4 carbon
atoms, alkoxy of from 1 to 4 carbon atoms, alkylamino in which alkyl is of from 1 to 4 carbon
atoms, dialkylamine in which cach alkyl is of from 1 to 4 carbon atoms, cyano, or carbamoyl; and
R’ is hydrogen, allyl of from 1 to 4 carbon atoms, or benzyl,

180198]  Other specific immunomodulatory compounds disclosed herein are 1-oxo and 1,3-
dioxoisoindolines substituted in the 4- or S-position of the mndoline ring described in U.S. Patent
No. 6,380,239 and U.S. Patent No. 7,244,759, both of which are incorporated herein by reference.

Representative compounds are of formula:

in which the carbon ators designated C* constitutes a center of chirality (when n is not zero and R
is not the same as R?‘); one of X' and X* is amino, nitro, al kvl of one to six carbons, or NH-Z, and
the other of X' or X is hydrogen; cach of R' and R? independent of the other, is hydroxy or NH-Z;
R* is hydrogen, alkyl of one to six carbons, halo, or haloallkyl; Z is hydrogen, aryl, alkyl of one to
six carbons, formyl, or acyl of one to six carbons; and n has a value of §, 1, or 2; provided that i x!
is arino, and n is 1 or 2, then R and R? are not both hydroxy; and the salts thercof,

{¢619%9] Further representative compounds are of fornwla:

~-}

L5
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in which the carbon ators designated C* constitutes a center of chirality when n is not zero and R' is
not RY; one of X' and X* is amino, nitro, alky!l of one to six carbons, or NH-Z, and the other of X' or
X2 is hydrogen; cach of R' and R” independent of the other, is hydroxy or NH-Z; R is alkyl of one
to six carbons, halo, or hydrogen; 7 is hydrogen, aryl or an alkyl or acyl of one to six carbons; and n
has a value of 0, 1, or 2.

{BG288]  Specific examples nelude, but are not limited to, 2-(4-amino-1-oxo-1,3~dthydro-
isoindol-2-yl}-4-carbamoyl-butyric acid and 4-(4-amino-1-o0xo0-1,3-dihydro-ispindol-2-y1}-4-
cabamoyl-butyric acid, which have the following structures, respectively, and pharmaceutically
acceptable salts, solvates, prodrugs, and stercoisomers thereof:

O O
OH

NH
¢ and

NH

100201}  Other representative corpounds are of formula:

in which the carbon atom designated C* constitutes a center of chirality when n is not zero and R' is
not R one of X' and X* is amino, nitro, alkyl of one to six carbons, or NH-Z, and the other of lor
X* is hydrogen; cach of R' and R? independent of the other, is hydroxy or NH-Z; R’ is alkyl of one
to six carbons, halo, or hydrogen: Z is hydrogen, arvl, or an alkyl or acyl of one to six carbons; and
i has a valuc of §, 1, or 2; and the salts thereof.

1802621  Specific examples include, but are not hmited o, 4~-carbamoyl-4-{4-[{(furan-2-yl-
methyl}-amino}-1,3-dioxo-1,3-dihydro-isoindol-2-v1{ -butyric acid, 4-carbamoyl-2- {4-[(furan-2-yl-
methyl-amino}-1,3~-dioxo-1,3-dibydro-isomdol-2-yl} -butyric acid, 2-{4-{(furan-2-yl-methyl)-
amino}-1,3-dioxo-1,3-dihydro-isoindol-2-v1} -4-phenylcarbamoyl-butyric acid, and 2-{4-[{(furan-2-

vil-macthyl-aminoi-1,3-dioxe-1,3-dihydro-isoindol-2-y1} -pentancdioic acid, which have the

~}
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following structires, respectively, and pharmaceutically acceptable salts, solvate, prodrugs, and

stereoisomers thereof:

Q
NH,
OH
s
9
e OH
© @/NH O
o

, and

{86283]  Other specific examples of the corapounds are of formula:

G
\Y )
Y2 0
A i ;
N G (CHy ) e R
/ A
RS

wherein:
one of X' and X7 is nitro, or NH-Z, and the other of X' or X’ is hydrogen;
cach of R’ and R?, independent of the other, is hydroxy or NH-Z;
R’ is alkyl of one to six carbons, halo, or hydrogen;
Z 1s hydrogen, phenyl, an acyl of onc to six carbons, or an alkyl of one to six carbons; and
nhasavalue of 0, 1, or 2; and
if -COR” and -(CHQ)HCGR} ar¢ different, the carbon atom designated " constifutes a center
of chirality.
180204]  Other representative compounds are of formula:
O

i .
CR?

whereti:
! 2. . .
gne of X' and X is alkyl of one to six carbons;

cach of R’ and R, independent of the other, is hydroxy or NH-Z;

~1

LT
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R’ is allyf of one to six carbons, halo, or hydrogen;

Z 1s hydrogen, phenyl, an acyl of onc to six carbons, or an alkyl of one to six carbons; and

n has avaluc of 8, 1, or 2; and

if -COR” and -(CH,),COR' arc different, the carbon atom designated C" constitutes a center
of chirality.
100205]  Sull other specific immmunomedulatory compounds are isoindoline-1-one and
isoindoline-1,3-dione substituted in the 2-position with 2,6~-dioxo-3-hydroxypiperidin-5-yl
described in U.S. patent no. 6,458,810, which is incorporated herein by reference. Representative

compounds are of formula:

wherein:

the carbon atoms designated ~ constitute centers of chirality;

X s -C(O)- or -CHy-;

R' is allyf of T to 8 carbon atoms or -NHR

R’ is hydrogen, alkyl of 1 to § carbon atoms, or halogen; and

R’ is hydrogen,

alkyl of 1 to & carbon atoms, unsubstituted or substituted with alkoxy of 1 to 8 carbon atoms,
halo, amino, or alkylamine of 1 to 4 carbon ators,

cycloalkyl of 3 to 1¥ carbon atoms,

phenyl, unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, altkoxy of 110 8
carbon atoms, halo, amino, or altkylamine of 1 to 4 carbon atoms,

benzyl, unsubstituted or substituted with alkyl of 1 to § carbon atoms, alkoxy of 1 to 8
carbon atoms, halo, aminog, or alkylaming of 1 to 4 carbon atoms, or -COR? in which

R is hydrogen,

alkyl of 1 to ¥ carbon atorus, unsubstituted or substituted with alkoxy of 1 to 8 carbon atows,
halo, amino, or alkylamino of 1 to 4 carbon atoms,

cycloalloyl of 3 to 1R carbon atoms,

phenyl, unsubstituted or substituted with alkyl of 1 to 8 carbon atoms, alkoxy of 1 to &

carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atorns, or
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benzyl, unsubstituted or substituted with alkyl of 1 to & carbon atoms, alkoxy of T to K
carbon atoms, halo, amino, or alkylamino of 1 to 4 carbon atorus.

[66286]  Other specific compounds provided herein are of forroula:

R1
/
o 0
s
N—f{ == G
== 5
re ©

and pharmaccutically acceptable salts, solvates, and stercoisomers thereof, wherein:
R'is: hydrogen; halo; ~«(CH),OH; (C-Colalkyl, optionally substituted with one or more halo;
{C1-Ceratkoxy, optionally substituted with one or more hale; or
-{CH 1. NHR®, wherein R* is:
hydrogen;
(Ci-Colalkyl, optionally substituted with one or more halo;
~“{CH)-(6 to 10 membered arvl);
~C{O)-{CH,)p~(6 to 10 membered aryl) or -C{O)-{CH,)~(6 to 10 membered

heteroaryl}, wherein the aryl or heteroaryl 1s optionally substituted with
one or more of! halo; -SCFy; (C-Coalkyl, ttself optionally substituted with one or more
halo; or (Cy-Cylalkoxy, iiself optionally substituted with one or more halo;

~C{O)(C-Cilalkyl, wherein the alkyl is optionally substituted with one or
more halo;
~C{O(CH )~ (Cs-Cip-cycloalkyly;
~C(O)~(CH2),,~NRE’R°? wherein R® and R® are each independently:
hydrogeun;
(C1-Cslalkyl, optionally substitited with one or more halo;
(Ci-Colalkoxy, optionally substituted with one or more halo; or
& to 10 membered aryl, optionally substituted with one or more of:
halo; (C-Celalkyl, itsclf optionally substituted with one or more halo;
or {{Ci-Celalkoxy, itself optionally substituted with one or more halo;
-C{O)-{CH,)p-0-(C-Cyralkyl; or
~C{O(CH 3, O~{CH),+(6 to 10 membered aryl);
R’ is: hydrogen; -(CH,),OH; phenyl; ~0-(C1-Colalkyl; or (C1-Cojalkyl, optionally substituted with

one or more halo;

B
~3
O

i
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R is: hydrogen; or (C-Ce)alkyl, optionally substituted with one or more halo; and

nis, I, or 2.

[66287]  Specific examples mclude, but are not linaited to, 3-(S~-amino-2-methyl-4-ox0-4H-
quinarolin-3-yh-piperidine-2,6-dione (“Compound A”), which has the foliowing structure:

s

oF an chnantiomer or a mixture of enantiomers thercof; or a pharmaceutically acceptabic salt, solvate,
hydrate, co-crystal, clathrate, or polymorph thercof.

{60208] Compound A can be prepared according to the methods described in the Examples
provided herein or as described in ULS. Pat. No. 7,635,700, the disclosure of which 18 incorporated
herein by reference in its entirety. The compound can be also synthesized according to other
methods apparent to those of skill in the art based upon the teaching herein. In certain
embaodiments, Compound A 1s in a crystalline form described 1o U.S. Provisional Pat. App. No.
61/451,806, filed March 11, 2011, which is incorporated hercin by reference in its entirety. In some
embodiments, the hydrochloride salt of Corapound A 18 used 1n the methods provided heren.
Methods of treating, preventing and/or managing cancers and other diseases using Compound A are
described in U.S. Provisional Pat. App. No. 61/451,995, filed March 11,2011, which is
incorporated herein by reference in tfs entirety.

{00209]  Other specitic compounds provided herein are of formula:

Q
N

Q
J/ NH
) G
4 RZ

or a pharmaccutically acceptable salt, solvate or stercoisomer thereof, wherein:
X5 C=0 or CHy;

R'is-Y-R;

R? is H or {C-Csalkyl:

e

Y is: 6 to 10 membered aryl, beteroaryl or heterocycle, each of which may be optionally

substituted with one or roore halogen; or a bond;

- 80 -
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R st -(CHypearyl, -O-(CH,)p-aryl or «(CH,)-O-aryl, wherein the aryl is optionally
substituted with one or more: {C-Cgalkyl, itself optionally
substituted with ove or wmore halogen; (Ci-Cslalkoxy, itself
substituted with one or more halogen; oxo; aming; carboxyl; cyano;
bydroxyl; halogen; deuteriumy 6 to 10 membered aryl or heteroaryl,
optionally substituted with one or more
{C-Colalkyl, (Ci-Celalkoxy or halogen; ~-CONH;; or -COO-(C-Cglalkyl,
wherein the alkyl may be optionally substituted with one or more
halogen;
-{CH; )p-heterocycle, -O-{CH,)y-heterocycle or «(CH; ),-O-heterocycle, wherein the
heterocycle is optionally substituted with one or more: {C-Celalkyl,
itsetf optionally substituted with ove or wore halogen; (C-Csalkoxy,
itself substituted with one or more halogen; oxo; amino; carboxyl;
cyano; hydroxyl; halogen; deuterivr; 6 to 10 maembered aryl or
heteroaryl, optionally substituted with one or more (C-Cealkyl, (Ci-
Coialkoxy or halogen; -CONH;; or -COO-{C-Cylalkyl, wherein the
alkyl may be optionally substituted with one or more halogen; or
-{CH;)p-heteroaryl, -O-(CH,)-heteroaryl or -(CH, ),-O-heteroaryl, wheren the
heteroaryl is optionally substituted with one or more: {C-Cylalkyl,
itself optionally substituted with one or more halogen; (C-Celalkoxy,
itselt substituted with one or roore halogen; oxo; arino; carboxyl;
cyano; hydroxyl; halogen; deuterium; 6 to 10 membered aryl or
heteroaryl, optionally substituied with one or wore {C-Cepalkyl, (Cy-
Csialkoxy or halogen; ~-CONHy; or ~-CO0-{C-Celalkyl, wherein the
alkyl may be optionally substituted with one or more halogen; and
nis 8, 1,2 or3.
166216] Specific examples include, but are not himited to, 3-(4-((4-
{morpholinomethyhbenzyoxy - T-oxotsoindolin-2-yhipipenidine-2,6-dione. Tn one emwbodiment,
provided herein is the (S) stereoisomer of 3-{4-((4-(morpholinomethyi}benzyhoxy}-1-
oxotsoindolin-2-yhpiperidine-2,6~dione ("Comapound B”) e.g., for use in the methods described
herein. Racemic 3-(4-{{4-(morpholinomethyltbenzyljoxy)-1-oxoisoindolin-2-ylipiperidine-2,6-
dione and methods of preparing the same have been reported 1n ULS, Patent Publication No.
- 81 -
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2011/0196150, which is incorporated herein by reference in its entirety. Compound B has the

following structure:

B

{00211] Al of the compounds described can cither be commercially purchased or prepared
according to the methods described in the patents or patent publications disclosed herein. Further,
optically pure compounds can be asyrametrically synthesized or resolved using known resolving
agents or chiral columns as well as other standard synthetic organic chemisiry technigues.
Additional information on immunomeodulatory compounds, their preparation, and use can be found,
for example, 10 ULS. Patent Application Publication Nos, US2006018847S, US20060205787, and
US20070049618, cach of which is incorporated by reference herein in its entirety.

{60212] The mmunomodulatory therapies may be small organic molecules having a molecular
weight less than about 1,000 g/mol, and are not proteins, peptides, oligonucieotides,
oligosaccharides or other macrornolecules.

{80213] It should be noted that if there is a discrepancy between a depicted structure and a name
given that structure, the depicted structure is to be accorded more weight. In addition, if the
stereochermistry of a structure or a portion of a stracture is not mdicated with, for exaraple, bold or
dashed lines, the structure or portion of the structure is to be interpreted as encompassing all

stereoisomers of i,

5.7  Combination Therapy
{80214]  One or more additional therapies, such as additional active ingredients or agents, that can
be used in combination with an immunomedulatory therapy, such as described in Section 5.6,
supra. In a specific embodiment, one or more additional active ingredients or agents can be used 1o
the methods and compositions provided herein with an immunomodulatory therapy. The one or
-82 .

226269-228501 / 12827-501-228
SDI-600224107v1



WO 2015/085160 PCT/US2014/068767

more additional therapies can be administered prior to, concurrently with, or subsequent to the
administration of an imurmunomodulatory therapy., Administration of an immunomodulatory therapy
and an additional active agent to a patient can occur simuliancously or sequentially by the sawe or
different routes of administration. The suitability of a particular route of administration employed
for a particular active agent will depend on the active agent uiself (e.g., whether it can be
administered orally without decomposing prior to entering the blood stream) and the cancer being
treated. Preferred routes of administration for the additional active agents or ingredients of the
invention are known to those of ordinary skill in the art. See, e.g., Phvsicians’ Desk Reference.
{66215]  In certain embodiments, an immunomodulatory therapy and an additional active agent
are cychically administered to a patient with a hematological cancer (e.g., DLBCL). Cycling
therapy involves the administration of an active agent for a period of time, followed by a rest fora
period of time, and repeating this sequential adminisiration. Cycling therapy can reduce the
development of resistance to one or more of the therapies, avoid or reduce the side effects of one of
the therapies, and/or improves the efficacy of the treatment,
{80216] The additional active agents administered in combination with an immunomodulatory
therapy can be large molecules {e.g., proteins) or small molecules {e.g., synthetic inorganic,
organometallic, or organic molecules). In certain embediments, the additional active agent is
another immunormodulatory therapy. In other erabodiments, the additional active agent 1s not an
immunomoduiatory therapy. Examples of large molecule active agents include, but are not limited
to, hematopoictic growth factors, cytokines, and monoclonal and polyclonal antibodies. In certain
embeodiments, large molecule active agents are biological molecules, such as vaturally occurring or
artificially made proteins. Proteins that are useful include proteins that stinulate the survival and/or
proliferation of hematopoietic precursor cells and immounologically active poictic cells in vitro or in
vivo. (Mhers stimulate the division and differentiation of committed erythroid progenttors in cells in
vitro or in vive. Particular proteins include, but are not linuted to: interleukins, such as 1L-2
{inchuding recombinant L~ ("vIL.27) and canarypox 1L-2), 1L-10, 1L-12, and 1L.-18; interferons,
such as interferon alfa-2a, interferon alfa-2b, interferon alfa-nl, interferon alfa-n3, interferon beta-I
a, and interferon gamma-I b; GM-CF and GM-CSF; and EPO.
180217} Particular proteins that can be used in the methods and compositions of the disclosure
include, but are not hmited to: filgrastim, which is sold i the United States under the trade name
NEUPOGEN.RTM. (Amgen, Thousand Oaks, Calif}; sargramostin, which is sold in the United
States under the trade name LEUKINE RTM. (Imrunex, Seattle, Wash.); and recombinant EPQ,
-83 -
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which is sold in the United States under the trade name EPGEN.RTM. {Amgen, Thousand (aks,
Calif)).
[60218] lohibutors of ActRH receptors or activin~-ActRIl inhibitors roay be used n the methods
and compositions provided herein. ActRII receptors include ActRIIA inhibitors and ActRIIB
inhibitors. Inhibitors of ActRII receptors can be polypeptides comprising activin-binding domains
of ActRIL In certain embodiments, the activin-binding domain comprising pelypeptides are linked
to an Fe portion of an antibody (i.¢., a conjugate comprising an activin-binding domain comprising
polypeptide of an ActRII receptor and an Fe portion of an antibody is generated). In certain
cmbodiments, the activin-binding doroain is linked to an Fe portion of an antibody via a linker, e.g.,
a peptide linker. Examples of such non-antibody proteins selected for activin or ActRHA binding
and methods for design and selection of the same are found in WO/2002/088171,
WO/Z006/055689, W/2002/032925, WO/2005/037989, US 2003/0133939, and US
2005/0238646, cach of which 18 incorporated herein by reference in its entirety.
{86219] Recorobinant and muotated forms of GM-CSF can be prepared as described in U.S. Pat.
Nos. 5,391,485, 5,393,870; and 5,229,496; the disclosure of each of which 1s incorporated herein by
reference in iis entirety. Recombinant and mutated forms of G-CSF can be prepared as described in
1.8, Pat. Nos. 4,810,643, 4,999.291: 5,528,823; and 5,580,755; the disclosure of each of which ig
incorporated herein by refercnce in its entirety.
{802268] This disclosure encompasses the use of native, naturally sccurring, and recombinant
proteins. The disclosure further encompasses mutants and derivatives (e.g., modified forms) of
naturally occurring proteins that exhibit, én vive, at least some of the pharmacological activity of the
proteins upon which they are based. Examples of mutants include, but are not limited to, proteins
that have one or more amino acid residues that differ frora the corresponding residues in the
naturally occurring forms of the proteins. Alse encompassed by the term “mutants” are proteins that
iack carbohydrate moietics normally present in their naturally occurring forms {(e.g.,
nonglvcosylated forms). Examples of derivatives include, but are not limited to, pegylated
derivatives and fusion proteins, such as proteins formed by fusing IgG1 or IgG3 to the protein or
active portion of the protein of interest. See, e.g., Penichet, M. L. and Mornison, S. L., J. lnrounol.
Methods 248:91-101 (2001).
[B0221]  Antibodics that can be used i combination with an immunomodalatory therapy include
monocional and polyclonal antibodies. Examples of antibodies include, but are not limited to,
trastuzumab (HERCEPTIN®), rituximab (RITUXAN®), bevacizumab (AVASTIN®), pertuzumab
-84 -
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(OMNITARG™), tositumomab (BEXXAR®), edrecolomab (PANOREX®), paniturmumab and
G250, An immunomodulatory therapy provided herein can also be cornbined with or used n
combination with anti-TNF-alpha antibodies.
{606222] Large molecule active agents may be administered in the form of anti-cancer vaccines.
For exarple, vaccines that secrete, or cause the secretion of, cytokines such as [L-2, SCF, CX(C14
{platelet factor 4), G-CSF, and GM-CSF can be used in the methods, pharmaceutical compositions,
and kits of the disclosure. See, e.g., Emens, L. A, et al., Curr. Opinion Mol. Ther, 3(1):77-84
{2001}
{66223] Additional active agents that are small molecules can also be used to alleviate adverse
effects associated with the administration of an immunomodulatory therapy. However, fike some
large molecules, many are believed to be capable of providing a synergistic effect when
admmunistered with {e.g., before, after or simultancously) the immunomodulatory therapy. Examples
of small molecule additional active agents include, but are not limited to, anti-cancer agents,
antibiotics, imnmunosuppressive agents, and steroids.
{00224] Examples of anti-cancer agents include, but are not imited to: abraxane; ace-11;
acivicin; aclarubicin; acodazole hydrochloride; acronine; adozelesing aldesleukin; altretaming;
ambomycin; ametantrone acetate; amrubicing amsacrine; anastrozole; anthramycin; asparaginase;
asperling azacitidine; azetepa; azotornycin; batimastat; benzodepa; bicalutamide; bisantrene
hydrochloride; bisnafide dimesylate; bizelesin; bleomycin sulfate; brequinar sodium; bropirimine;
busulfan; cactinomycin; calusterone; caracemide; carbetimer; carboplatin; carmusting; carubicin
hydrochioride; carzelesin, cedetingol; celecoxib (COX-2 inhibitory; chlorarabucil; ciroleraycin;
cisplatin; cladribine; crisnatol mesylate; cyclophosphamide; cytarabine; dacarbazine; dactinomyein;
daunorobicin hydrochloride; decitabive; dexormaplating dezaguanine; dezaguanine mesylate;
diaziquone; docetaxel; doxorubicin; doxorubicin hydrochloride; droloxifene; droloxifene citrate;
dromostanolone propionate; duazomyein; edatrexate; eflornithine hydrochloride; elsarattrucing
enloplatin; enpromate; epipropidine; epirubicin hydrochloride; erbulozole; esorubicin
hydrochloride; estramustine; estramustine phosphate sodium; ctanidazole; ctoposide; ctoposide
phosphate; ctoprine; fadrozole hydrochloride; fazarabine; fenretinide; floxunidine; fludarabine
phosphate; fluorouracil; fluorocitabine; fosquidone; fostriecin sodium; gemcitabine; gemcitabine
hydrochionide; hercepting hydroxyurea; 1darubicin hydrochloride; ifostamide; tlroofosine; iproplativ;
irinotecan; irinotecan hydrochloride; lanreotide acetate; lapatinib; letrozole; leuprolide acetate;
harozole hydrochloride; lometrexol sodiur; lomusting; losoxantrone hydrochioride; masoprocol;
-85 -
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maytansine; mechlorethamine hydrochloride; megestrol acetate; melengestrol acetate; melphalan;
menogaril; mercaptopurine; methotrexate; methotrexate sodinm; metoprine; meturedepa;
mitindornide; mitocarcin; mitocromin; mitogiiling mitomalcing witomycin; mitosper; mitotane;
mitoxantrone hydrochloride; mycophenolic acid; nocodarole; nogalamycin; ormaplatin; oxisuran;
paclitaxel; pegaspargase; pehiomycin; pentamustine; peplomycin sulfate; perfostamide;
pipobrorman; piposulfan; piroxantrone hydrochloride; plicamycin; plomestane; porflmer sodium;
porfiroraycin; prednimusting; procarbazine hydrochloride; puromycing puromycin hydrochloride;
pyrazofurin; riboprine; romidepsin; safingol; safingol hydrochloride; semustine; simtrazene;
sparfosate sodiuny sparsomycin; spirogerroanium hydrochloride; spirorausting; spiroplating stera
cell treatments such as PDA-O01; streptonigrin; streptozocin; sulofenur; talisomycin; tecogalan
sodium; taxotere; tegafur; teloxantrone hydrochloride; temoporfin; teniposide; teroxirone;
testolactone; thiamiprine; thioguanine; thiotepa; ttazofurin; tirapazamine; torermfene cifrate;
trestolonge acetate; triciribine phosphate; trimetrexate; trimetrexate glucuronate; triptoreling
tubulozole hydrochloride; uracil mustard; uredepa; vapreotide; verteporfin, vinblastine sulfate;
vineristine sulfate; vindesine; vindesine sulfate; vinepidine sulfate; vinglycinate sulfate;
vinleurosine sulfate; vinorelbine tartrate; vinrosidine sulfate; vinzolidine sulfate; vorozole;
zeniplatin; zinostatin; and zorubicin hydrochloride.
166225]  Other anti~cancer drugs include, but are not lrotted to) 20-¢pi-1,25 dihydroxyvitamin
D3; S-ethynyhuracil; abiraterone; aclarubicin; acylfulvene; adecypenol; adozelesin; aldesleukin;
ALL-TK antagonists; altretaming; ambamustine; amidox; amifostine; aminolevulinic acid,
amirubiciv; amsactine; anagrelide; anastrozole; andrographolide; angiogenesis inhibttors; antagonist
D3; antagonist ) antarelix; anti-dorsalizing morphogenetic protein-1; antiandrogen, prostatic
carcinoma; anfiestrogen; antineoplaston; antisense oligonucleotides; aphidicolin glycinate;
apoptosis gene modulators; apoptosis regulators; apurinic acid; ara~-CDP-DL-PTBA; arginine
deaminase; asulacrine; atamestane; atrimustine; axinastatin 1; axinastatin 2; axinastatin 3;
azasetron; azatoxin; azatyrosine; baccatin HI derivatives; balanol;, batimastat; BCR/ABL
antagonists; benzochlorins; benzoylstaurosporine; beta lactam derivatives; beta-alethine;
betaclamycin B; betulinic acid; b-FGF inhibitor; bicalutamide; bisanirene; bisazinidinylspermine;
bisnafide; bistratene A; bizelesin; breflate; bropirimine; budotitane; buthionine sulfoximine;
calcipoiriol; calphostin C; campiothecin derivatives; capecitabine; carboxamide-amino-triazole;
carboxyamidotriazole; CaRest M3; CARN 700; cartilage derived inhibitor; carzelesing casein kinase
inhibitors (1COS); castanospermine; cecropin B; cetrorelix; chlorins; chloroguinoxaline
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sulfonamide; cicaprost; cis-porphyrin; cladribine; clomifene analogues; clotrimazole; collismycin
A; coliismycin B; combretastatin A4; combretastatin analogue; conagenin; crambescidin 816;
crisnatol; eryptophyein 8; eryptophycin A derivatives; caracin A; cyclopeutanthraguinones;
cycloplatam; cypemycin; cytarabine ocfosfate; cytolytic factor; cytostatin; dacliximab; decitabine;
dehydrodidemnin B; desloreling dexamethasone; dexifosfamude; dexrazoxane; dexverapamil;
diaziquone; didernnin B; didox; diethyvinorspermine; dihydro-3-azacytidine; dihydrotaxol, 9-;
dioxamycin; diphenyl spiromustine; docetaxel; docosanol; dolasetron; doxifluridine; doxorubicing
droloxifene; dronabinol; duocarmycin SA; ebselen; ecomustine; edetfosine; edrecolomab;
ctlornithine; elemene; erutefur; epirubicing epristeride; estramustine analogue; estrogen agonists;
gstrogen antagonists; etanidazole; etoposide phosphate; exemestane; fadrozole; fazarabine;
fenretinide; filgrastim; finasteride; flavopiridol; ficzelastine; fluasterone; fludarabine;
fluorodaunorunicin hydrochlonde; forfenimex; formestane; fostriecin; fotemustine; gadolinium
texaphyrin; gallium nitrate; galocitabine; ganirelix; gelatinase inhibitors; gemcitabine; glutathione
inhibitors; hepsulfam; hereguling hexamethylene bisacetarmide; hypericin; ibandrouic acid;
idarubicin; idoxifene; idramantone; ilmofosine; tlomastat; imatinib {e.g., GLEEVEC®.),
imiquireod; iromunostiraulant peptides; insulin-like growth factor-1 receptor inhibitor; interferon
agonists; interferons; interleukins; iobenguane; iododoxorabicin; ipomeanot, 4-; iroplact;
irsogladine; isobengazole; 1sochomohalicondrin B; itaseiron; jasplakinolide; kahalalide F; lamellarin-
N triacetate; lanreotide; leinamycin; lenograstim; lentinan sulfate; leptolstating letrozole; leukemia
inhibiting factor; leukocyte alpha interferon; leuproliderestrogentprogesterone; leuproreling
levamisole; Harozole; hnear polyamine analogue; lipophilic disaccharide peptide; lipophilic

~y
7.
i

platimum compounds; Hssoclinamide 7; lobaplatin; lombricine; lometrexol; lonidamine;

losoxantrone; loxoribine; fartotecan; lutetiurn texaphyrin; lysotylline; lytic peptides; mattansine;
mannostatin A; marimastat; masoprocol; maspin; matrilysin inhibitors; matrix metalloproteinase
inhibitors; menogaril; merbarone; metereling methioninase; metoclopramide; MIF inhibitor;
mifepristone; miltefosine; mirimostim; mitoguazone; mitolactol; mitomycin analogues; mitonafide;
mtotoxin fibroblast growth factor-saporin; mitoxantrone; mofarotene; melgramostirn; Erbitux,
human chorlonic gonadotrophing monophosphory! lipid A-+myobactetium cell wall sk; wopidamol;
mustard anticancer agent; mycaperoxide B; mycobacterial cell wall extract; myriaporone; N-
acetyldinahne; N-substituted benzamides; nafarching nagrestip; naloxone+pentazocine; napavin;
naphterpin; nartograstim; nedaplating nemorubicin; neridronic acid; nilutamide; nisamycin; nitric
oxide modulators; nitroxide antioxidant; nitrullyvn; oblinersen (GENASENSE®);, O.sup.6-
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benzylguanine; octreotide; okicenoune; oligonucleotides; onapristone; ondansetron; ondansetron;
oracin; oral cytokine mnducer; ormaplating osaterone; oxaliplating oxaunomycin; paclitaxel;
pachiaxel analogues; pachitaxel derivatives; palavamine; palritoylrhizoxing pamidronic acid;
panaxytriol; panomifene; parabactin; pazelliptine; pegaspargase; peldesinge; pentosan polysulfate
sodium; pentostating pentrozole; perflubron; perfosfamide; penllyl alcohol; phenazinomycin,
phenylacetate; phosphatase inhibitors; picibanil; pilocarpine hydrochloride; pirarubicin; piritrexim;
placctin A; placetin B; plasnunogen activator inhibitor; platinum coraplex; platirum compounds;
platinum-triamine complex; porfimer sodium; porfiromycin; prednisone; propyl bis-acridone;
prostaglandin J2; proteasome inhibitors; protein A-based immune modulator; protein kinase C
inhibitor; protein kinase C inhibitors, microalgal; protein tyrosine phosphatase inhibitors; purine
nuclcoside phosphorylase inhibitors; purpurins; pyrazoloacridine; pyridoxylated hemoglobin
polyoxyethylene conjugate; raf antagonists; raltitrexed; ramosetron; ras farnesyl protein transforase
inhibitors; ras inhibitors; ras-GAP inhibitor; retelliptine demethylated; rhentum Re 186 ctidronate;
rhizoxin; ribozymes; RIE retinamide; rohitukine; romurtide; roquinimeyx; rubiginone Bl; ruboxyl;
safingol; saintopin; SarCNU; sarcophytol A; sargramostim; Sdi 1 mimetics; semusting; senescence
derived mhibitor 1; sense oligonucieotides; signal transduction inhibitors; sizofuran; sobuzoxane;
sodium borocaptate; sodium phenylacetate; solverol; somatomedin binding protein; sonermin;
sparfosic acid; spicamycin D; spiromustine; splenopenting spongistatin 1; squalamine; stipiaraide;
stromelysin inhibitors; sulfinosine; superactive vasoactive intestinal peptide antagoutst; suradista;
suramin; swainsonine; tallimustine; tamoxifen methiodide; tauromustine; tazarotene; tecogalan
sodiurn; tegatur; tellurapyrylium,; telomerase inhibitors; temoporfin; teniposide;
tetrachlorodecaoxide; tetraromine; thaliblastine; thiocoraline; thrombopoietin; thrombopoictin
roimetic; thymalfasing thymopotetio receptor agonist; thymotrinan; thyroid stimmlating hormone; tin
ethyl etiopurpurin; tirapazamine; titanocene bichloride; topsentin; toremifene; translation inhibitors;
tretinoin; triacetyluridine; triciribine; frimetrexate; triptoreling fropisetron; turosteride; tyrosine
kinase inhibitors; tyrphosting; UBC inhibitors; ubenimex; urogenital sinus-derived growth
inhibttory factor; urokinase receptor antagonists; vapreotide; variohin B; velaresol; veramine;
verdins; verteporfing vinorelbine; vinxaltine; vitaxin; vorozole; zanoterone; zeniplating zilascorb;
and zinostatin stimalamer.
[B0226]  Speaific additional active agents include, but are not himited to, oblimersen
{GENASENSE®), remicade, docetaxel, celecoxib, melphalan, dexamethasone (DECADRON®),
steroids, gemeitabine, cisplatinum, ternozolomide, etoposide, cyclophosphamide, ternodar,
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carboplatin, procarbazine, gliadel, tamoxifen, topotecan, methotrexate, ARISA®, taxol, taxotere,
fluorouracil, leucovorin, irinotecan, xeloda, CPT-11, interferon alpha, pegylated interferon alpha
{e.g., PEG INTRON-A}, capecitabine, cisplatin, thiotepa, fludarabine, carboplatin, liposomal
daunorubicin, cytarabine, doxetaxol, pacilitaxel, vinblastine, 1L-2, GM-CSF, dacarbazine,
vinoreibine, zoledronic acid, palmitronate, biaxin, busulphan, prednisone, bisphosphonate, arsenic
trioxide, vincristine, doxorubicin (DOXIL®), paclitaxel, ganciclovir, adriamycin, estranmmustine

sodiurn phosphate) (EMCY T degree.}, sulindac, and ctoposide.

5.8  Biclogical Samples
862271  In certain embodiments, the various methods provided herein use samples {e.g.,
biological samples) from subjects or individuals (e.g., patients). In a specific embodiment, the
subject 18 a patient with a hematological cancer, such as multiple moycloma, leukemiaor a
iymphoma. The subject can be a mammal, for example, a human. The subject can be male or
fernale, and can be an adult, child or infant. Saraples can be analyzed at a time during an active
phase of a disease or disorder, or when a disease or disorder is inactive. In a specific embodiment, a
sample 18 obtained fror a subject prior, concurrently with and/or subsequent to adrministration of an
immunomodulatory therapy. In certain embodiments, more than one sample from a subject can be
obtained.
{80228] In certain embodiments, the sample used in the methods provided herein comprises body
fluids from a subject. Non-limiting examples of body fluids include blood (e.g., peripheral whole
blood, peripheral blood), blood plasma, amniotic fluid, agueous humor, bile, cerurnen, cowper’s
fluid, pre-cjaculatory fluid, chyle, chyme, fomale ejaculate, interstitial fluid, bymph, menses, breast
rotik, mucas, pleural thad, pus, saliva, sebum, semen, seram, sweat, tears, urine, vaginal abrication,
vomit, water, feces, internal body fluids, inchading cerebrospinal fhuid surrounding the brain and the
spinal cord, synovial fluid surrounding bone jonts, mtraccellular fhud is the fluid mside cells, and
vitrepus humour the fluids in the eyeball. In some embodiments, the sample is a blood sample. The
blood sarapic can be obtained using conventional techniques as described in, e.g. Tnnis er af, cditors,
PCR Protocols (Academic Press, 1990). White blood celis can be separated frovo blood samples
using convention technigues or commercially available kits, e.g. RosetteSep™ kit (Stein Cell
Technologies, Vancouver, Cavada). Sub-populations of white blood cells, e.g. maononuclear cells,

B cells, T cells, monocytes, granulocytes or lymphocytes, can be further isolated using conventional
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techniques, e.g. magnetically activated cell sorting (MACS) (Miltenyi Biotec, Auburg, California)
or fluorescently activated cell sorting (FACS) (Becton Dickinson, San Jose, Calitornia).
[60228]  Iv one embodiment, the blood sample is from about 8.1 ml to about 18.0 mL, from
about 0.2 mL to about 7 mL, from about 0.3 mL to about 5 mL, from about 0.4 mL to about 3.5 mL,
or from about 8.5 mL to about 3 mL. In another embodiment, the blood sample 1s about 0.3, 0.4,
0.5,06,07,08,09,10,1.5,20,2.5,3.0,3.5,40,45,5.0,6.0,7.0,8.0,900r 10.0 mL.
106238]  In sornc embodiments, the sample used in the present methods comprises a biopsy {e.g.,
a tumor biopsy}. The biopsy can be from any organ or tissue, for example, skin, liver, lung, heart,
colon, kidney, bone marrow, tecth, lymph node, hair, spleen, brain, breast, or other organs. Any
biopsy technique known by those skilled in the art can be used for isolating a sample from a subject,
for instance, open biopsy, close biopsy, core biopsy, incisional biopsy, excisional biopsy, or fine
needle aspiration biopsy.
{66231] In onc embodiment, the sample used in the methods provided herein is obtained from the
subject prior to the subject receiving a treatruent for the hematological cancer. In avother
embodiment, the sample is obtained from the subject during the subject receiving a treatment for the
hematological cancer. In another embodiment, the sample 1s obtained from the subject after the
subject receiving a treatment for the hematological cancer. In various embodiments, the treatment
comprises administering an iramunomodulatory therapy (e g, a compound provided in Section 5.6}
to the subject.
160232]  In certain embodiments, the sample used in the methods provided herein comprises a
plarality of cells. Such cells can include any type of cells, e.g., stem cells, blood cells {e.g.,
peripheral blood mononuclear cellsy, lymphocytes, B cells, T cells, monocytes, granulocytes,
immune cells, or tumor or cancer cells. The tumor or cancer cells or a tumor fissue, such as a tumor
biopsy or a tumor explants. T celis (T lymphocytes) include, for example, helper T cells (effector T
cells or Th cells), eytotoxic T cells (CTLs), memory T cells, and regulatory T cells. Inone
embodiment, the cells used in the methods provided herein are CD37 T celis, e.g., as detected by
flow cytometry. The number of T cells used in the methods can range from a single cell to about
107 cells. B cells (B lymphocytes) include, for example, plasma B cells, dendritic cells, memory B
cells, B1 cells, B2 cells, marginal-zone B cells, and follicular B cells. B cells can express
imrvunoglobulins (antibodies, B cell receptor).
{#6233]  Specific cell populations can be obtained using a combination of commercially available
antibodies {e.g., Quest Diagnostic (San Juan Capistrano, Calif.}; Dako (Denmark)).
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{80234] In some embodiments, the cancer is a hematological cancer. In one embodiment, the
blood cancer 1s multiple mycloraa. In another ermbodiment, the blood cancer is chronic
tymphocytic leukernia (CLL). In another embodiment, the blood cancer is DLBCL. Iu another
embodiment, the blood cancer is myelodysplastic syndrome, an acute leukemia, e.g., acute T cell
leukemia, acute myelogenous leukemia (AML), acute promyelocytic leukemia, acute myeloblastic
leukemia, acute megakaryoblastic leukemia, precursor B acute lymphoblastic leukemia, precursor T
acute lymphoblastic lcukemia, Burkitt’s feukemia (Burkitt’s bymiphoma), or acute biphenotypic
leukemia; a chronic leukemia, e.g., chronic myeloid lymphoma, chrontc myelogenous leukemia
{CML), chronic monecytic leukemia, Small lymaphocytic lymphoma, or B-cell prolymphocytic
leukemia; hairy cell lymphoma; T-cell prolymphocytic feukemia; or a lymphoma, e.g, histiocytic
lymphoma, lymphoplasmacytic tymphoma {e.g., Waldenstrém macroglobulinemia}, splenic
marginal zone lymphoma, plasma cell neoplasm (e.g., plasma cell rayeloma, plasmacytora, a
monocional immunoglobulin deposition discase, or a heavy chain disease), extranodal marginal
zone B cell lymphoma (MALT lyraphoma), nodal marginal zone B cell lyrophoma (NMZL},
follicular lymphoma, mantle cell lymphoma, diffuse large B cell lymphoma, mediastinal (thymic)
iarge B ccll lymphora, intravascular large B cell lyraphorma, primary effusion lymphoma, T ccll
large granular lymphocytic leukemia, aggressive NK cell feukemia, adult T cell
icukemia/lymphoma, extranodal NEK/T cell lymphoma, nasal type, enteropathy-type T cell
lymiphoma, bepatosplenic T cell lymphoma, blastic NK cell lymphoma, mycosis fungoides (Sezary
syndrome), a primary cutaneous CD30-positive T cell iymphoproliferative disorder {e.g., primary
cutancous anaplastic large cell lymphoma or lymphomatord papulosis), angioimmunoblastic T cell
iymphoma, peripheral T cell tymphoma, unspecified, anaplastic large cell lymphoma, a Hodgkin's
Iyraphorsa or a nodular lyraphocyte~-predommant Hodgkin’s lymphowa.
{80235]  In certain embodiments, the sample used in the methods provided herein is from a
discased tissue, e.g., frorn an individual having a hematological cancer. o certain embodiments, the
number of cells used in the methods provided herein can range from a single cell to about 10 cells.
In some embodiments, the number of colls used 1n the methods provided herein is about | x 107, 5%
104, 1) 107, 5% 10, 1% 10% S x 10°, 1 2 107, 5% 107, 1 x 10°, 0r 5% 107,
180236] The number and type of cells collected from a subject can be monitored, for example, by
measuring changes in morphology and cell surface markers using standard cell detection techniques
such as flow cytometry, cell sorting, immunocytochemistry {e.g., staining with tissue specific or
cell-marker specific antibodies) fluorescence activated cell sorting (FACS), magnetic activated cell
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sorting (MACS), by examination of the morphology of cells using light or confocal microscopy,
and/or by measuring changes in gene expression using techuiques well known in the art, such as
PCR and gene expression profiling. These techniques can be used, too, to identify cells that are
positive for one or more particular markers. Fluorescence activated cell sorting (FACS) is a well-
knowu method for separating particles, meluding cells, based on the fluorescent properties of the
particles (Kamarch, 1987, Methods Enzymol, 151:150-165). Laser excitation of fluorescent
moicties in the individual particles results in a small electrical charge allowing electromagnetic
separation of positive and negative particles from a mixture. In one embodiment, cell surface
rnarker-spectfic antibodies or ligands are labeled with distinet fluorescent labels, Cells are
processed through the cell sorter, allowing separation of cells based on their ability to bind to the
antibodies used. FACS sorted particles may be directly deposited into individual wells of 96-well
or 384~-well plates to facilitate separation and cloning,

{60237}  In certain embodiments, subsets of cells are used 1n the methods provided herein.
Methods to sort and isolate specific populations of cells are well-known in the art and can be based
on cell size, morphology, or intracellnlar or extracetiular markers. Such methods include, but are
not iimited to, flow cytometry, flow sorting, FACS, bead based separation such as magnetic cell
sorting, size-based separation (e.g., a sieve, an array of obstacles, or a filter}, sorting in a
raicrofluidics device, antibody-based separation, sediracntation, atfinity adsorption, affinity

extraction, density gradient centrifugation, laser capture microdissection, efc.

5.9 Methods for Detecting RNA Expression
180238] Scveral methods of detecting or quantitating mRNA levels are known in the art.
Exemplary methods include but are not lirnited to northern blots, ribonuclease protection assays,
PCR-based methods, and the like. The mRNA sequence can be used to prepare a probe that is at
icast partially complementary. The probe can then be used to detect the mRNA sequence ina
sample, using any suitable assay, such as PCR-based methods, Northern blotting, a dipstick assay,
and the like.
[66239] 1o other embodiments, a nucleic acid assay for testing for immunomeodalatory activity 1n
a biclogical samplic can be prepared. An assay typicaily contains a solid support and at least one
nucleic acid contacting the support, where the nucleic acid corvesponds to at least a portion of an
mRNA encoded by a gene listed in Table 1, 2, 3 or 4. The assay can also have a means for
detecting the altered cxpression of the mRNA in the sample.
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{8024¢] The assay method can be varied depending on the type of mRNA information desired.
Exemplary methods include but are not liroited to Northern blots and PCR-based methods {e.g.,
gRT-PCR). Methods such as qRT-PCUR can also accurately quantitate the amount of the mRNA ina
sample.

[86241]  Any suitable assay platform can be used to determine the preseoce of the mBRNA ina
sample. For example, an assay may be in the form of a dipstick, a membrane, a chip, a disk, a test
strip, a filter, a microsphcere, a slide, a multiwell plate, or an optical fiber. An assay system may
have a solid support on which a nucleic acid corresponding to the mRNA is attached. The solid
support may comprise, for example, a plastic, silicon, a metal, a resin, glass, a membrane, a particle,
a precipitate, a gel, a polymer, a sheet, a sphere, a polysaccharide, a capillary, a film a plate, or a
shide. The assay components can be prepared and packaged together as a kit for detecting an
mRNA.

{00242} The nucleic acid can be labeled, if desired, to make a population of labeled mRNAs. In
general, a saraple can be labeled using methods that are well known inthe art (e.g., using DNA
ligase, terminal transferase, or by labeling the RNA backbone, efc.; see, e.g., Ausubel, ef af., Short
Protocols in Molecular Biology, 3rd ed., Wiley & Sons 1995 and Sambrook et al., Molecular
Cloning: A Laboratory Manual, Third Edition, 2001 Cold Spring Harbor, N.Y .}, In some
embodiments, the sample is labeled with fluorescent label, Exemplary Hluorescent dyes inchude but
are not limited to xanthene dyes, fluorescein dyes, rhodamine dyes, fhuorescein isothiocyanate
(FITC), 6 carboxyfluorescein {(FAM), 6 carboxy-2" 4,7 4,7-hexachlorofluorescein (HEX), 6
carboxy 47, 57 dichloro 2°, 77 dimethoxyfluorescein (JOE or 1), NN, N N tetramethyl 6
carboxyrhodamine {TAMRA or T}, 6 carboxy X rhodamine (ROX or R}, 5 carboxyrhodamine 6G
{R6GS or GS), 6 carboxyrhodamine 6G (R6G6 or G6), and rhodamine 110; cyanive dyes, e.g. Cy3,
Cy5 and Cy7 dyes; Alexa dyes, e.g. Alexa-fluor-355; coumarin, Digthylaminocoumarin,
umbelliferone; benzimide dyces, e.g. Hoechst 33258; phenanthridine dyes, e.g. Texas Red; ethidiurn
dyes; acridine dyes; carbazole dyes: phenoxazine dyes; porphyrin dyes; polymethine dyes, BODIPY
dyes, quinoline dyes, Pyrene, Fluorescein Chiorotriazinyl, R110, Eosin, JOE, R6G,
Tetramethylrhodamine, Lissamine, ROX, Napthotluorescein, and the like,

180243}  In sornc embodiments, the mRINA sequences comprise at least one mRNA sclected from
the mRNAs encoded by the genes listed 1n Table 3, or a fragment thereof. The nucleic acids may be

present in specific, addressable locations on a solid support; each corresponding to at east a portion
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of mRNA sequences that are differentially expressed upon treatment of an immunomodulatory
compound in a ccll or a patient.
[66244] A typical mRNA assay mcthod can contain the steps of 1) obtaining surface~-bound
subject probes; 2) hybridization of a population of mRNAs to the surface-bound probes under
conditions sufficient to provide for specific binding (3) post-hybridization washes to remove nucleic
acids not bound in the hybridization; and {4) detection of the hybridized mRINAs. The reagents
uscd in cach of these steps and their conditions for use may vary depending on the particular
application.
1606245] Hybridization can be carried out under suitable hybnidization conditions, which may
vary in stringency as desired. Typical conditions are sufficient to produce probe/target complexes
on a solid surface between complementary binding members, i.e., between surface-bound subject
probes and complementary mRNASs 1n a sample. In cerfain embodiments, stringent hybridization
conditions may be employed.
{86246] Hybridization is typically performoed under siringent hybuidization conditions. Standard
hybridization techniques {(e.g. under conditions sufficient to provide for specific binding of target
mRNAg in the sample to the probes) are described in Kallioniemi ef al., Science 258:818-821
{1992} and WO 93/18186. Several guides to general techniques are available, e.g., Tijssen,
Hybridization with Nucleic Acid Probes, Parts I and 11 (Elsevier, Amsterdam 1993). For
descriptions of techniques suitable for in sity hybridizations, see Gall et al. Meth. Enzymol., 21:470-
480 (1981); and Angerer et af. in Genetic Engineering: Principles and Methods {(Setlow and
Hollaender, Eds.) Vol 7, pgs 43-65 (Plenum Press, New York 19853, Sclection of appropriate
conditions, inchiding temperature, salt concentration, polynucleotide concentration, hybridization
time, stringency of washing conditions, and the ke will depend on experimental design, fucluding
source of sample, identity of capture agents, degree of complementarity expected, erc., and may be
determined as a matter of routine experimentation for those of ordinary skill in the art.
{663247] Those of ordinary skill will readily recognize that alternative but comparable
hybridization and wash conditions can be utilized to provide conditions of similar stringency.
[86248]  After the mRNA bybridization procedure, the surface bound polynucleotides are
typically washed to remove unbound nucleic acids. Washing may be performed using any
convenient washing protocol, where the washing conditions are typically stringent, as described
above. The hybridization of the target mRNAs to the probes is then detected using standard
technigues.
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{80249]  Other methods, such as PCR-based methods, can also be used to follow the expression
of the genes in Table 1, 2, or 3. Examples of PCR mcthods can be found in the literature.
Examples of PCR assays can be found i U.S. Patent No. 6,927,024, which 1s incorporated by
reference herein in its entirety. Examiples of RT-PCR methods can be found in U.S. Patent No.
7,122,799, which 1s incorporated by reference herem i its entivety. A method of fluorescent n situ
PCR 18 described in U.S. Patent No. 7,186,507, which is incorporated by reference herein in its
entirety.

{60258]  In some embodiments, Real-Time Reverse Transcription-PCR (qRT-PCR} can be used
for both the detection and quantification of RNA targets (Bustin, ef af., 2005, Clin. Sci., 109:365-
379). Quantitative results obtained by gRT-PCR are generally more informative than qualitative
data. Thus, in some embodiments, gRT-PCR-based assays can be uscful to measure mRNA levels
during cell-based assays. The gRT-PCR method 1s also usetul to monttor patient therapy.
Examples of gRT-PCR-based methods can be found, for example, in U.S. Patent No. 7,101,663,
which 1s incorporated by reference herein in s entivety.

{80251]  In contrast to regular reverse transcriptase-PCR and analysis by agarose gels, real-time
PCR gives quantitative results. An additional advantage of real-tirne PCR 1s the relative case and
convenience of use. Instruments for real-time PCR, such as the Applied Biosystems 7500, are
available cormmercially, as are the reagents, such as TagMan Sequence Detection chemistry, For
example, TagMan® Gene Expression Assays can be used, following the manufacturer’s instructions.
These kits are pre-formulated gene expression assays for rapid, reliable detection and quantification
of human, mouse and rat voRNA franscripts. Au exemplary PCR program, for example, 18 S0°C for
2 minutes, 95°C for 10 minutes, 40 cycles of 95°C for 15 scoonds, then 60°C for 1 minute.

[86252]  To determive the cycle number at which the fluorescence signal associated with a
particular amplicon accumulation crosses the threshold (referred to as the CT), the data can be
analyzed, for example, using a 7500 Real-Time PCR System Sequence Detection software vi3
using the comparative UT relative quantification calculation method. Using this method, the output

is cxpressed as a fold-change of expression levels. In some ernbodiments, the threshold evel can be

[¢]

selected to be automatically determined by the software. In some embodiments, the threshold level
is set to be above the baseline but sufficiently low to be within the exponential growth region of an

amphification curve.
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5.19 Methods for Detecting Protein Expression
[00253]  Several protein detection and quantitation methods can be used to measure the level of
proteins. Any suitable protein guantitation method can be used. In sowe embodiments, antibody-
based methods are used. Excmplary methods that can be used include but are not limited to
immunoblotiing (western blot), enzyme-linked immunosorbent assay (ELISA},
immunchistochenustry, flow cytometry, cytometric bead array, mass spectroscopy, and the like.
Several types of ELISA are commonly used, including direct ELISA, indirect ELISA, and sandwich
ELISA.

511 Kits
{80254] In one aspect, provided herein are pharmaceutical or assay kits comprising an
immunomodulatory therapy or a pharmaceutical composition thereof, in one or more containers,
and instructions for use. lu certain embodiments, the kits useful for predicting the bkelihood of an
cffective patient tumor response. In further embodiments, the immunomodulatory therapy, ina
coutainer, is accompanied by an apparatus or apparati necessary for admindstering the compound ot
composition thereof to a subject.
[00255]  In certain cmbodiments, a kit comprises an immunomeodulatory therapy or
pharmaceutical composition thereof, in a container, and a reagent or reagents necessary for carrying
out an assay(s) described herein, in one or more other containers. In certain ernbodiracnts, the kit
comprises a solid support, and a means for detecting the RNA or protein expression of at least one
biomarker (e.g., a differentially expressed gene identified in Table 1, 2, 3, or 4} in a biological
sample. Such a kit may employ, for example, a dipstick, a membrane, a chip, a disk, a test stap, a
filter, a microsphere, a slide, a multiwell plate, or an optical fiber. The solid support of the kit can
be, for example, a plastic, silicon, a ruetal, a resin, glass, a membrane, a particle, a precipitate, a gel,
a polymer, a sheet, a sphere, a polysaccharide, a capillary, a film, a plate, or a slide.
[80256]  In a specific embodiment, the pharmaccutical or assay kit coruprises, in a container, an
immunomodulatory therapy or a pharmaceutical composition thereof, and further comprises, in one
or more containers, coraponents for solating RNA. In another specific embodiment, the
pharraaceutical or assay kit comprises, i a countainer, an immunomodulatory therapy or a
pharmaccutical composition, and further comprises, in one or more containers, components for
conducting RT-PCR, RT-gPCR, deep sequencing or a muicroarray. In some embodiments, the at

comprises a solid support, nucleic acids contacting the support, where the nucleic acids are
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complementary to at least 20, 50, 100, 200, 350, or more bases of mRNA, and a means for detecting
the cxpression of the mRNA in a biological sample.
[662587]  lv another specific embodiment, the pharmaceutical or assay kit coraprises, ina
container, an imnunomodulatory therapy or a pharmaceutical composition thereof, and further
comprises, in one or more containers, components for isolating protein In another specific
embodiment, the pharmaceutical or assay kit comprises, in a container, an immunomodulatory
therapy or a pharraaceutical composition, and further comprises, in One or more containers,
components for conducting flow cytometry or an ELISA.
{B0258]  In another aspect, provided hercin are kits for measuring biomarkers providing the
materials necessary to measure the abundance of one or more of the gene products of the genesora
subset of genes {e.g., one, two, three, four, five or more genes) in Table 1, 2, 3 or 4, or any
combination thereof. Such lats may comprise materials and reageunts required for measuring RNA
or protein. In some embodiments, such kits include microarrays, wherein the microarray 18
comprised of oligonucleotides and/or DNA and/or RNA fragments which hybridize to one or more
of the products of one or more of the genes or a subset of genes in Table 1, 2, 3 or 4, or any
combination thercot. In sorne ernbodirnents, such kits may mchade primaers for PCR of either the
RNA product or the cDNA copy of the RNA product of the genes or subset of genes, or both. In
some embodiments, such kits may include primers for PCR as well as probes for Quantitative PCR.
In some embodiments, such kits may include multiple primers and multiple probes wherein some of
said probes have different fluorophores so as to permit mukltiplexing of multiple products of a gene
product or roultiple gene products. In some embodimuents, such kits way further include matenials
and reagents for creating cDNA from RNA. In some embodiments, such kits may inchide
antibodies specific for the proten products of a geoe or subset of genes in Table 1, 2, 3, or 4, or any
combination thereof. Such kits may additionally comprise materials and reagents for isolating RNA
and/or proteins fror a biological sample. o addition such kits may include materials and reagents
for syunthesizing cDNA from RNA isolated from a biological sample. In some embodiments, such
kits may include, a computer program product embedded on computer readable media for
predicting whether a patient is chinically sensttive to an imrounormodulatory therapy. In some
embodiments, the kits may include a computer program product embedded on a computer readable
media along with instractions.
{¢025%]  In some embodiments, kits for measuring the expression of one or more nucleic acid
sequences of a gene or a subsct of genes in Table 1, 2, 3 or 4 or a combination thereot. In a specific
-97 .

226269-228501 / 12827-501-228
SDI-600224107v1



WO 2015/085160 PCT/US2014/068767

embodiment, such kits measure the expression of one or more nucleic acid sequences associated
with a gene or a subset of genes in Table 1, 2, 3 or 4, or a combination thercof. In accordance with
this emnbodiment, the kits may comprise roaterials and reagents that are necessary for measuring the
expression of particular nucleic acid sequence products of genes or a subset of genes in Table 1,2, 3
or 4, or a corabination thereof, For example, a microarray or RT-PCR kit may be produced for a
specific condition and contain only those reagents and materials necessary for measuring the levels
of specific RNA transcript products of the genes or a subset of genes im Table 1, 2,3 or 4, or a
combination thereot to predict whether a hematological cancer in a patient is clinically seusitive to
an imnunomodulatory therapy.,  Alternatively, 1n some embodiments, the kits can comprise
materials and reagents that are not limited to those required to measure the expression of particular
nucleic acid sequences of any particular gene in Table 1, 2, 3, or 4, or a combination thercof. For
exaraple, i certain embodiments, the kats comprise mwaterials and reagents necessary for rocasuring
the levels of expression of 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 15, 20, 25, 30, 35, 40, 45, 50 or more of the
genes wn Table 1, 2, 3 or 4, m addition to reagents and materials necessary for measuring the levels
of the expression of at least 1, at least 2, at least 3, at least 4, at least 5, at least 6, at Igast 7, at least
8, at least 9, at lcast 10, at least 15, at least 20, at least 25, at lcast 38, at least 35, at lcast 40, at least
45, at least 58 or more genes other than those in Table 1, 2, 3 or 4. In other embodiments, the kits
contain reagents and roaterials necessary for measuring the levels of expression of at least 1, at least

~
I
I

2, at lcast 3, at least 4, at least §, at least §, at least 7, at lcast 8, at least 9, at least 10, at lcast 15, at
least 20, at least 25, at least 30, at least 35, at least 40, at least 45, at least 50 or more of the genes in
Table 1,2, 3ord, and 1,2, 3,4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 63, 70, 75, 80, 8S, 94,
95, 100, 125, 150, 175, 200, 225, 250, 300, 350, 400, 450, or more genes that are genes not in Table
L, 2,3 or4d, or 1-10, 1-100, 1-150, 1-200, 1-300, 1-400, 1-500, 1-1000, 25-100, 25-200, 25-300, 25-
400, 25-500, 23-1000, 100-150, 106-200, 106-300, 100-400, 1060-500, 10606-1000 or 500-1000 genes
that are genes not in Table 1, 2, 3 or 4.
{#6260] For nucleic acid microarray kits, the kits generally comprise probes attached to a solid
suppott surface. In one such embodiment, probes can be cither oligonucleotides or longer length
probes including probes ranging from 150 nucleotides in length to 800 nucleotides in length. The
probes may be labeled with a detectable label. In a specific embodiment, the probes are specific for
one or more of the gene products in Table 1, 2, 3 or 4. The micrearray kits may comprise
instructions for performing the assay and methods for interpreting and analyzing the data resuiting
from the performance of the assay. In a specific embodiment, the kits comprise fnstructions for
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predicting whether a hematological cancer in a patient is clinically sensitive to an
mmrmunomoedulatory therapy.  The kits may also comprise hybridization reagents and/or reagents
necessary for detecting a signal produced wheu a probe hybridizes to a target nucleic acid sequence.
Generally, the materials and reagents for the microarray kits are in one or more containers. Each
component of the kit is generally 1o its own a suitable container,
180261]  In certain cmmbodiments, a nucleic acid microarray kit comprises materials and reagents
necessary for measuring the levels of expressionof 1,2, 3,4, 5,6, 7,8, 9, 10, 15, 20, 25, 30, 35, 40,
45, 50 or more of the genes identified in Table 1, 2, 3 or 4, or a combination thereof, in addition to
reagents and roaterials necessary for measuring the levels of the expression of at least 1, at least 2,
at least 3, at lcast 4, at least 5, at lcast 6, at least 7, at [ecast 8, at lcast 9, at jcast 1(, at least 15, at
least 20, at least 25, at least 30, at least 35, at least 40, at least 45, at least 50 or more genes other
than those in Tables 1, 2, 3 or 4. In other ernbodiments, a nucleic acid microarray kit contains
reagents and materials necessary for measuring the levels of expression of at least 1, at least 2, at
least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at feast 15, at least
20, at least 25, at least 30, at least 35, at least 40, at least 43, at least 50 or more of the genes in
Table 1, 2, 3 or 4, or any combination thereof, and 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 100, 125, 150, 175, 200, 225, 250, 300, 350, 400, 450, or more genes
that are not in Table 1, 2, 3 or 4, or 1-18, 1-100, 1-150, 1-200, 1-300, 1-400, 1-5G0, 1-1000, 25-100,
25-200, 25-300, 25-400, 25-500, 25-1000, 100-150, 100-200, 106-300, 100-400, 100-5300, 100-1000
or 500-1000 genes that are not in Table 1,2, 3or 4.
[66262]  For Quantitative PCR, the kits generally comprise pre-~selected privaers specific for
particular nucleic acid sequences. The Quantitative PCR kits may also comprise enzymes suitable
for amplifying nucleic acids (e.g., polymerases such as Tag), and deoxynucleotides and buffers
needed for the reaction mixture for amplification. The Quantitative PCR kits may also comprise
probes specttic for the nucleic acid sequences associated with or indicative of a condition. The
probes may or may not be labeled with a fluorophore. The probes may or may not be labeled with a
quencher molecule. In sorne crabodiments the Quantitative PCR kits also comprise componcuts
suitable for reverse-transeribing RNA mcluding enzymes {e.g., reverse transcriptases such as AMV,
MMLV and the like} and primers for reverse transcription along with deoxynucleotides and buffers
needed for the reverse transcription reaction. Each component of the quantitative PCR kit 18
generally in its own suitable container. Thus, these kits generally comprise distinct containers
suitable for cach mdividual reagent, enzyme, primer and probe. Further, the quantitative PCR kits
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may comprise instructions for performing the assay and methods for interpreting and analyzing the
data resulting from the performance of the assay. In a specific embodiment, the kits contain
instructions for predicting whether a hernatological cancer 1n a paticot 1s clinically sensitive to an
immunomodulatory therapy.

802631 For antibody based kats, the kit can comprise, for example: (1) a first antibody (which
may or may not be attached to a solid support) which binds to a peptide, polypeptide or protein of
interest; and, optionally, (2) a second, different antibody which binds to either the peptide,
polypeptide or protein, or the first antibody and s conjugated to a detectable label (e.g., a
fluorescent label, radioactive isotope or enzyme). In a specific embodiment, the peptide,
polypeptide or protein of interest 1s associated with or indicative of a condition {e.g., a disease).
The antibody-based kits may also comprise beads for conducting an immunoprecipitation. Each
component of the antibody-based kits 15 generally in its own suitable container. Thus, these kits
generally comprise distinct containers suitable for cach antibody. Further, the antibody-based kits
roay comprise mstructions for performing the assay and rocthods for interpreting and analyzing the
data resulting from the performance of the assay. In a specific embodiment, the kits contain
instructions for predicting whether a heratological cancer 1n a paticnt 18 clinically sensitive to an

immunomodulatory therapy.

6. EXAMPLES
{#3264] Certain embodiments of the invention are illustrated by the following non-limiting
examples.
{80265]  Gene expression differences between the baseline transcriptional profiles of refractory or
relapsed diffuse large B-Cell lymphoma (DLBCL) patients who display response subsequent to
lenalidomide treatment and those of patients who do not respond were investigated. A clinical rial
was formed with four arms, cach arm containing 25 patients. Une arm contained patients classified
as presenting germunal center B-cell-like DLBCL subtypes recetving lenalidomide, a second arm
contained patients classified as presenting germinal center B-cell-like DLBCL subtypes receiving
another therapy selected by the mvestigator, a third arro contained patients classified as presenting
activated B-cell-like DLBCL subtypes recetving lenalidomide, and a fourth arm contained patients
classified as presenting activated B-cell -like DLBCL subtypes receiving another therapy sclected
by the investigator. The patients in the four arvas of the clinical trial received treatment until
discase progression.
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{80266] For purposes of this exploratory analysts, a subset of the clinical data associated to each
paticnt coraprised the therapy arm, Reviimid (REV) or control drug {CON}, and their corresponding
response to the drug in both categorical variable {complete response (CR), partial response (PR),
cstablish discase (SD), progression discase (PD) and Death} and continuous variables as
progression free survival (PFS) and overall (O8), umt weeks. It also includes the predicted DLBCL
sub-type (ABC/GCB) and other demographic data.
{80267]  Samples from pationt biopsics taken prior to receiving therapy were hybridized to
Affymetrix HG-U133 Plus 2.0 GeneChip™ microarrays (www.affvmetrix.com/} at the Molecular
Characterization & Clinical Assay Development Laboratory, SAIC Frederick National Laboratory
for Cancer Research, SAIC-Frederick, Frederick, MD. Biopsy samples were flash-frozen at screen
(FF}, archived having been formalin-fixed and paraffin embedded (FFPE archive), or FFPE treated
at screen. All patients are associated with at feast one gene expression profile obtaimed from one of
the three sample types, some are associated with more than one profile. The results described in
this Section 6 were obtained from analysis of only those profiles relating to FF samples and which
passed QC.
{00268] Microarray Data QC
{6326%] Raw Affymetrix image (cel} files were imported into the R statistical programming
covirormmnent v3.0.0 (r-project.org) using functionality of the 4ffy package of the related
Bioconductor suite of open-source bisinformatics software (bioconductor.org). Transcriptional
profile QC was performed using the NUSE algorithm, implemented in the Bioconductor package
arvayQualityMetrics (Kauffmann ot al., 2009}, applied to a log? transformation of raw signal.
{G6278] The RMA (Irizarry et al., 2003) algorithm was applied to background-correct, quantile
normalize and sammarize profiles that passed QC. Annotation of probe-sets to genes was performed
using the R packages annotate (Gentleman, 2013} and genefilter (Gentleman et al., 2013} selecting
only one probeset per gene (Entrez Gene ID) and choosing the most variable across profiles
according to inter~quartile range in cases wherein multiple probe-sets map to a single gene.
{66271] Clustering & Visualization
186272]  Data visualization via clustering and heatmap graphics was implervented in the R
statistical programming environment. Either Euclidean distance and correlation (1 — Pearson
correlation) were used to represent inter-profile dissirotlarity and (I-pearson correlation) to
represent dissimilarity between genes across profiles. In both cases, hierarchical clustering using
Ward’s algorithm was applicd. Comparative gene expression heatmaps were implemented using
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gplots (Warpes et al., 2013) and beatmap.plus (Bay, 2012) packages from the Bioconductor suite,
with colours gencrated using palettes frora the RColorBrewer™ package (Neuwirth, 2011}, Prior to
clustering and visualization, individual gene expression across profiles was standardized to have
zero mean and unit variance.

{06273] Differential Expression

100274] The SAM algorithm (Tusher et al., 2001}, as implemented in the R/Bioconductor
package siggenes (Schwender, 2012), was applied to assess statistical significance of differential
gene expression across discrete profile groups. Significance values obtained from multiple
hypothesis tests were corrected for false-discovery by perrautation as implemented in the SAM
algorithm.

1802758]  The Enrichr {Chen ot al,, 2013) tool (available at amp pharm.mssm.edw/Enrichr/) was
used to assess statistical over-representation of gene categories arnong genes deemed differentially
regulated. The tool combines 35 gene set libraries sorted by categories inchuding transcription,
pathways, ontologies, diseases, efc. and totaling 31,026 gene-sets.

{86276] Survival Analysis

{66277] The BioNet algorithi (Beisser et al., 2010}, as implemented in the related Bioconductor
package, was applied to the combined output of statistical tests for differential expression between
refractory versus non-refractory best response groups and gone cxpression correlation with PFS and
used the Human Interactome obtained from HINT (Das and Yu, 2012). Optimal response-related
sub-networks were visualized via the Cytoscape platform (Saito et al,, 2012; Shannon et al., 2003,
Srooot et al, 2011},

{¢6278] The Reactome Fl package {Wu and Stein, 2012) was tmplemented via Cytoscape and
applied to Reactome anuotation (Croft et al,, 2011) iroported with the software. The “microarray
data analysis” option was applied, with database version 2012, absolute value for Pearson
correlation, and an inflation parameter of 5.0 for the Markov Cluster Algorithm. After network
generation, Biological Process and Pathway enrichment and survival analyses were generated using
associated functionality of the package. Survival analyses were calculated per module upon troport
of corresponding PES and censor information.

186279]  Cox regression models and Kaplan-Meier curves were performed using the R package

survival (Terry M. Therneau, 2013; Terry M. Therncau and Patricia M. Grambsch, 2000).
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{3028¢] Decomposition
[G0281] Microarray gene expression profiles were decomposed using default functionality of the
CeliMix R/Bioconduactor package {Gaujoux and Scoighe, 2013}, which also provided collections of
reference data used for decomposition. The decomposition method and reference collection of
{Abbas et al., 2009) were applied to REV-DLC-001 profiles. Results were visualized and associate
statistics calculated using native functionality of the R environment.
{66282] Resulis
{¢63283] Tables 3 and 4 provide lists of genes deemed significantly differentially regulated
{erapirical FDR 5%) pre-treatment, between patient groups determined as refractory and non-
refractory further to Reviimid/lenalidomide therapy. Table 1 provides a list of genes deemed
significantly upregulated (empirical FDR 5%) pre-treatment in patients non-refractory to further
therapy relative to patients refractory to further Reviimid/lenahdowaide therapy. Table 2 provides a
iist of genes deemed significantly downregulated (empirical FDR 5% pre-treatment in patients
non-~refractory to further therapy relative to patients refractory to further Reviimid/lenalidorode
therapy.
{00284]  Analysis was performed on the FF sample profiles from the lenalidomide-arm and
estimated refative proportions of the reference immune cell types were compared between profiles
associated with binary lenalidomide response vs. non-respounse categories (see Figure 2). The
distinction between lenalidomide response profiles and the non-responding profiles is characterized
by lower estimated B-cell proportions and clear increases in estimated proportions of plasma cells,
dendritic cells, and, 10 a smaller subset of responding patients, NK cells,
{G0G285] It is of note that estimated proportions of monocytes and cytotoxic T-cells do not
correlate stroogly with Revhimid response, despite iaterpretations of the preceding analyses having
suggested their presence. Rather, the patterns displayed appear more related to an earlier ‘host
response’ {Monti ot al., 2005) or iramune mfilirate in combination with a corresponding reduction
in particular B-cell populations — as in earlier interpretation of the combined THRLBCL (Van Loo
ct al., 2010) / host response (Monti et al., 2005) gene signatures.
[86286] Figure 4 displays estimated proportion of BCR-ligated B-cells (B algM) in baseline
patient profiles plotted alongside corresponding progression free survivial (PFS) further to
lenalidomide treatment. The association between low estiroated B algM proportion and relatively
high PFS 15 striking, in particular in the knowledge that one patient with both low B aigM
proportion and low PFS (< 3 weeks) died shortly after starting treatment.
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{80287] The estimated proportion of plasma cells displays the opposite tendency. This
observation lends relevance to the decormposition data, as the two cell types are directly linked
{Caven et al, 2007) and strong up-regulation of plasma cell marker differentiation marker
PROMI{BLIMP1) is observed in profiles associated with response fo treatment. This pattern
persisis to the extent that the sign of a simaple subtracted difference between estimated proportions
of BCR-ligated B-cells and plasma cells across Revlimid arm profile decompositions (see Figure 5
{(lenalidomide-arm)) provides a statistically significant difference in PFS between two patient
groups thus defined (Wilcoxon rank sum, p = 0.04).

{B0288] The response-related decomposition values for resting NK-cell proportions are
interesting. Only four profiles are associated with non-zero estimated proportion of NK-cells, but
these profiles are associated with PFS of 27, 31.9, 32.4 & 85.3 weeks. Clearly, were these
estimations to bear out n practice {they 1nclude two very sroall estimated proportions, 8.114, 0.158,
0.004 & 0.002 respectively), the presence of NK cells in the tumor sample may provide a good
indicator for Revlimud response entichment.

{60289] Finally, relative estimated proportions of dendritic cells are higher and more stable than
for NK cells, although they lack the binary “on/off” nature of BCR-ligated B-cell and plasma cell
proportions in relation to best response categories. Figure 3 displays the relationship between
estimated DC proportion (resting + activated) and PFS. Taken together with the partially response-
discriminant populations above, the results suggest potential for, for example, a focused flow

cytometry screen for future patients more likely to respond to Revlimid treatment.
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TABLE 1

gene mean_ mean_ Chrom chrom_
probeset symbol ensembi_id g.valie logFc nonRef Ref osome band gane_description
solute carrier family 6 (neurotransmitter transporter, taurine), mambear 6
228754 ak SLCBAG ENSGOO0(0131389 0 { 0.9754805 2981005 8.005526 3 P25l [Source HGNC Symbol; Acc: 11052]
238327 _at ODF3RE ENSGOG000177389 0.00273 | 10304117 8.897771 7.86736 22 g13.33 outer dense fiber of sperm tails 3B [Source:HGNC Symbol;Acc:3435%8]
208683 _31 CAPNZ ENSGOO0001682609 0.00273 | 2.0591386 $.820198 7.76105% 1 a4l calpain 2, {m/W) large subunit {Source:HGNC Syrmbol; Acc: 1479
215648 at CRTC3 ENSGOOQ00140577 0.00273 { 1.3932572 G.008044 7.614786 15 g26.1 CRER regulated transcription coactivator 3 [Source:HGNC SymbolAcc:26148)
225146 _at FAMZ19A ENSGOO000164970 0.00273 | 0.7957467 %.091946 7.296199 9 pi3.3 family with sequence simitarity 219, member A [Source:HGNC Symbol; Acc:19920]
218589 at LPARS ENSGOGO00133679 0.00273 | 24225735 §.179664 6.75709 13 ql4.2 lysophosphatidic acid receptor 6 [SourcetHGNC Symbol;Acc: 15520]
217762 5 _at RABZ1 ENSGOOG00168461 0.00273 § 1.7495761 10.13227 8.382693 18 p11.22 RAB3 1, mernber RAS oncogene family [Source:HGNC SymbolAcc:9771]
transforming growth factor, beta-induced, 68kDa [Source: HGNC
201506 _at TGFBI ENSGOGG00120708 G.00273 | 1.8055477 11.4844 9.678852 5 g31.1 SymibohAce: 11771
guanine nuciectide binding protein {G protein), g polypeptide [Source:HGNC
224862 _ak GNA ENSGOOO00156052 0.00273 { 2.0253634 6.97061 4.8545246 9 21.2 Symbol;Acc:4350]
201425_at ALDH2 ENSGOG000111275 0.00273 | 19293787 10.560165 8.672267 12 q24.12 aldehyde dehydrogenase 2 family (ritochondrial) (Source:HGNC Symboi; Acc:404]
1555851 5_at SEPW1 ENSGOOG00178680 0.002312 | 1.5331244 10,54G42 9.016292 19 g13.23 salenoprotein W, 1 [Source:HGNC Symbol; Acc: 107521
205241 at SCO2 ENSGOGO00130489 0.00312 | 0.8%20118 §.145278 8.253267 22 g13.33 5C02 cytochrome ¢ oxidase assernbly protein [Source:HGNC SymbolAcc:10604]
218552 at ECHDC2 ENSGOO000121310 0.00312 | 1.3353136 $.224133 7.89882 1 p32.3 enoyl CoA hydratase domain containing 2 [Source:HGNC Symbol;Acc: 23408]
55662_at Cl0orf7a ENSGOG000120029 0.00312 | 0.7212711 8.212152 7.490882 10 q24.32 chromosorne 10 opan reading frame 76 [Sourca: HGNC Symbol; Acc: 25788]
204773 _at iLIIRA ENSGOOG00137070 0004437 { 09173902 7.610883 £.693593 9 p13.3 interieukin 11 recaptor, alpha [Source: HGNC SymbolAcc:59671
202600 _s_at NRIP1 EN3GOG00018055( 0.004437 1.662366 7.562455 5.80008%9 21 g21.1 nuclear receptor interacting protein 1 [SourceHGNC Symbol;Acc: 80011
221802 _s_at KIAALS98 ENSGOOG00187164 0004818 | 1.8894563 £$.343765 6.454309 10 q25.3 KIAATH3R [Source: HGNC Symibol Acc:28319]
226000 _at CTTNBP2ZNL ENSGO0000143079 0.005157 | 1.4672863 7.674825 5.20753%9 1 pA3.2 CTYTNBP2 N-terminal ke [Source: HGNC Symbol;Acc:25330]
222484 s _at CXCL14 ENSGOO300145824 0005172 { 34617357 11.01883 7.558085 5 g31.1 chemokine {C-X%-C motif) ligand 14 {Source:HGNC Syrmbol; Acc: 10640}
201012 _at ANXATL ENSGOG000135046 0.005188 | 1.8681422 10.78464 8.916494 9 g21.13 annexin Al [Source:HGNC SymbolAcc:533]
218854 at DSE ENSGOOG00111817 0.006453 | 1.6321343 ©.297352 7.765258 6 g22.1 dermatan sulfate epimerase [Socurce:HGNC Syimbol;Acc:21144]
214040 5 at G5N ENSGOOS00148180 0.006452 | 1.3451184 10.2628 8.517685 g 433.2 gelsolin [Sourcet HGNC SymbolAcc:4520]
201302 at ANXAL ENSGOOC00136575 (3.006588 { 1.7017558 G.377174 7.675418 2 pi3.3 annexin Ad [Source:HGNC Syimbol;Acc:542]
208923 at CYFIPY ENSGOOS00068793 0.00659€ | 1.4183371 5.308029 7.8356492 15 g11.2 cytoplasmic FMR1 interacting protein 1 [Source:HGNC SymbolAcc:13759]
224414 s at CARDE ENSGOOG00132357 0.007208 1.298678 £.497051 7.198373 ) pi3.1 caspase recruitment domain family, member 6 [Source:HGNC Symbol;Acc:16394]
205945 _at ILER ENSGO000016G712 0.008097 { 1.7659324 &.B74117 7.108125 1 g21.3 interfeukin € receptor [Source:HGNC Symbeol;Acc:6015]
catenin {cadherin-associated protein), alpha 1, 162kDa [Source HGNC
200765 x_at CTNNAL ENSGOOC00044115 0.008087 { 1.1179416 9.63084 £.512898 ) q31.2 Symbol;Acc:2509]
223228 at LDOCIL ENSGOOD0018E635 0.008097 1.239346 R 444984 7.205638 22 g13.31 leucine zipper, down-regulated in cancer i-like [Scurce:HGNC Symboi;Acc:13343]
fackstrin homology-like domain, farnily A, mermber 1 [SourceHGNC
225847 at PHLDAL ENSGOOC001392849 (0.008181 1.472676 8.28771 6.825034 12 qz1.2 Symbol; Acc:8933]
201348 at GPX3 ENSGO0000211445 0.008351 { 2.1699175 11.32422 9.154304 5 433.1 glutathione peroxidase 3 {plasma} [Source:HGNC Symbol; Acc:4555]
235885 at SLFN1Z ENSGOQC00172123 0.008351 § 1.2351533 6.097785 4862536 17 gi2 schiafen family member 12 [Source:HGNC Symbol; Acc:25500]
212830 at MEGFS ENSGOOS00106780 0.008351 { 1.2431752 6.734085 5.45090% g g33.2 rultiple EGE-like-domains ¢ [Source:HGNC Symbol;Acc:3234]
tumor necrosis factor {ligand) superfamily, member 10 [SourceHGNC
202687 s _at TNFSF10 ENSGOO000121858 0008425 § 15293527 1110527 9.57532 3 326.31 Symbol Acc:11925]
217731 5 at ITMI2B ENSGO0S00136155 0.00910% | 1.4493355 10.05153 8.6021932 13 gl4.2 integral membrane protein 2B [Source: HEGNC Syimbol; Acc:6174]
218694 at ARMCKL ENSGOOG00126847 (0.009456 § 1.4591554 7418732 5.919576 X g22.1 armadilic repeat containing, X-linked 1 [Source:HGNC Syrmbol;Acc: 18073]
202944 at NAGA ENSGOOD00198651 0.009456 | 0.9945444 R.604684 7.61004 22 413.2 N-acetvlgalactosarminidase, aipha- [Source:HGNC SymbolAcc:7631]
212522 at PLESA ENSGOQG00073417 0.009456 § 1.2124713 8.751053 7.538582 15 425.3 phosphodiesterase 8A {SourceHENC SymbolAcc:8793]
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pieckstrin homology domain containing, family A {phosphoinositide binding

226247 at PLEKHAL ENSGOQC0010876749 (.009456 1.762189 8.2315849 6.4594 10 g26.13 specific) member 1 [Source:HGNC Symbol;Acc:14335]
243423 at ThIPL ENSGO0000145901 0.009621 | 1.0393627 6.139027 5.0959664 5 G33.1 THNFAIPS interacting protein 1 {SourceHGNC Symbol; Acc: 16503}
225074 at EHD4 ENSGOQC00103566 (.00985 1.116796 8.728409 7.6115613 15 gi5.1 EH-domain containing 4 [Source HGNC Symibol Acc:3245]
222154 5_at SPATSZL ENSGO0000196141 0.00995 § 1.23983395 5.909155 8.669316 2 G33.1 spermatogenesis associated, serine-rich 2-like {Source:HGNC Syrmboi;Acc: 24574}
200710 _at ACADVL ENSGOGG000727758 0.011037 | 0.8720084 G.456312 8.584304 17 pi3.t acyi-CoA dehydrogenase, very long chain {Source: HGNT Symbol; Acc:92]
LOCEO1265
228791 at 02 NA 0.011037 { 1.7938315 3411267 5.617375 NA NA NA
208634 s at MACF1 ENSGOOGGC0127603 0.011768 | 1.2346253 10.26299 9.028368 1 P34.3 rmicrotubule-actin crosslinking factor 1 {Source:HGNC Symbol Acc:13664]
242487 _at CC2D1B ENSGO0000154222 0.011768 | (.5238144 £.843605 5.3197492 1 p32.3 colled-coil and C2 domain containing 1B {Source: HGNC Syrmbol; Acc: 26386}
v-rnaf avian musculoaponeurotic fibrosarcoma oncogene homolog B
21855% s at MAFE ENSGOOC00204103 0011768 { 1.8491222 11.31545 9.466325 20 G12 {Source: HGNC Symbol; Acc:6408]
13 513 ENSGO0000101439 0.01176€ | 1.3533248 11.64385 10.29054 20 pi1.21 cystatin € [Source: HGNC Syimbol;Acc:2475]
extraceliuiar matrix protein 2, female organ and adipocyte specific [Source: HGNC
206101 at ECM2 ENSGOOC00106823 0011768 | 1.7286086 7.156511 5.427902 El g22.31 Symbol;Acc:3154]
218004 at BSDCL ENSGO0S00160058 0.011768 | (.5415922 R.948162 240647 1 351 BSD domain containing 1 {Source:HGNC Symbol;Acc:25501]
36129 at SGSMIZ ENSGOOG00141258 0.011768 0.89385 948007 £.58522 17 pi3.3 small G protein signaling moedulater 2 [Source:HGNC Symbol; Acc: 29026]
2278838 at LPCAT2 ENSGOODON087253 0.011768 | 1.9822482 7953705 5.571458 15 g12.2 lysophosphatidyicholine acyltransferase 2 [Source:HGNC Symbol; Acc: 26032
2180432 s at AZI2 ENSGOQ0CG0153512 0.011768 | 0.863898G 6.644255 5.780386 3 p24.1 S-azacytidine induced 2 [Source:HGNC Symbol;Acc:24002]
solute carrier farnily 12 {potassium/chloride transporters), member 7
218066 _at SLCLZAT ENSGOOC00113504 0.011768 | 1.0053443 84912722 7.507378 5 ¢15.33 [Source HGNC Symbol; Acc: 10515]
Rho guanine nucieotide exchange factor (GEF} 40 [Source: HGNC
58780_s_at ARHGEFAD ENSGOOC00155801 0011847 § 14859821 7.235422 5.74944 14 qll.2 Symbol Acc:25516]
200660 _at $100A11 ENSGOO000163191 0.01233 | 1.3882864 11.81065 10.22237 1 g21.3 5100 calcium binding protein A1l [Source: HGNC Symbol; Acc:10488]
solute carrier family 30 (zinc transporter), member 1 [Source: HGNC
232907 at SLC20AL ENSGOOG00170385 £,012323 § 1.1713121 ©.350467 8.179154 1 0323 SymbolAcc:11017]
2089939 _at SEPT8 ENSGOG000164402 0.012828 | 1.1133368 B8.412743 7.259346 5 G31.1 septin & [Sourca:HGNC Symbaol; Acci 1651 1]
208949 s _at LGALSS ENSGOOG00131881 (.012937 | 1.4663704 1176509 10.20272 14 q22.3 fectin, galactoside-binding, soluble, 3 [Source HGNC Symbol; Acc:5563]
mitogen-activated protein kinase kinase kinase kinase 2 {SourceHGNC
218313 _at MAPAK3 ENSGOO00001 1565 0.012937 1.467988 7.560719 6092731 2 p22.1 Symbol Acc:6265]
203518 at LYST ENSGOO000143669 0013774 § 1.7813892 £.315307 6.533918 1 q42.3 lysosomal trafficking regulator [Source ! HGNC Symbol; Acc: 1368]
204137 at GPR137B ENSGOOS0007 7585 0.01568 | 2.0887506 5.969767 7.831016 1 g42.3 G protein-coupled receptor 1378 [Sourcet HGNT Symibol; Acc: 11862
solute carvier family 27 {fatty acid transporter}, member 3 {Source: HGNC
222217 s_at SLC2TAS ENSGOOG00143554 2,01568 | 0.83016644 845229 7.550626 1 4213 Symbol Acc:10997]
201505 _at LAMBIL ENSGOGO000911556 0.01568% | 1.8347161 5.325408 7.450692 7 G31.1 farninin, beta 1 [Source:HGNC Symbol;Acc:6486]
217728 at 5100A6 ENSGOONC0197956 0016157 | 09618026 11.17662 10.21472 1 q21.3 $100 calcium binding protein A6 [Source: HGNC Symibol: Acc: 10496]
vacuolar protein sorting 26 homolog B {5. pombe) [Source:HGNC
225483 at YP5268 ENSGOO000151502 0.01616 | 0.7314643 8.008599 7.277135 11 q2bh SymibolAcc:28119]
202686 s_at AXL ENSGOOG00167601 0016163 | 2.1648837 ©.748176 7.584292 19 qi3.2 AXL receptor tyrosine kinase [Source:HGNC Symbol Acc:905]
227276 _at PLXDC? ENSGOG000120594 0.016167 | 1.9691918 5.857/934 7.88387472 10 pd2.31 piaxin domain containing 2 {Source:HGNC Symbol Acc: 210131
228185 at ZNFZS ENSGOO0G001753595 0016167 | 09293975 6.510839 5.581442 10 11.1 zinc finger protein 25 [Sourca:HGNC Symbol;Acci13043]
217832 s at LIMAL ENSGOOS00050405 0.016167 { 1.8593217 5.968365 8.105044 1z q13.12 Livi domain and actin binding 1 [Source:HGNC Syimbol; Acc:24636]
202727 s _at IFNGR1 ENSGOOC00027657 Q016167 | 1.2033225 G.855228 8.651905 } g23.3 interferon garmma receptor 1 [SourceHGNC Symbol; Acc:5435]
212112 s at STXL2 ENSGOO000117758 0.016167 | 08115894 R&.7680456 7.856457 353 syntaxin 12 [Source:HGNC Syimboi; Ace: 11430}
sama domain, immuneglobulin domain {ig), short basic domain, secreted,
203789 s_at SEMA3C ENSGOOG00075223 0,016167 | 18263518 6.851145 5.024793 7 21,11 {semaphorin) 3C [Sourca:HGNC Symbol; Acc 10725]
pituitary turmoer-transforming 1 interacting protein [SourceHGNC
200677 _at PITGLIP ENSGOO000183255 0.016167 | 0.9443082 10.81552 9.871214 21 G22.3 Symibol Acc:13524]
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222876 s _at ADAPZ ENSGOGG00184060 1.230284 G.947509 8.717525 17 git.2 ArfAP with dual PH dormains 2 {Source:HGNC Symbol Acc:16487]
phosphofipase A2, group IVA {cytosolic, calcium-dependent) {Source:HGNC
210145 at PLAZGAA ENSGOO000116711 0.0 1.018587 5.59769 4,575103 1 G31.1 Syrmibol; Acc:9035]
20810S s at LINCO0597 NA 0.0 1.2522138 6.056533 4804715 NA NA NA
transforming growth factor beta 1induced transcript 1 {Source:HGNC
206651 _at TGFBLL ENSGOOS00140682 0.016 1.6290685 R.383831 5.744762 15 ¢11.2 SymibolhAcc:11767]
212698 s _at SEPTI0 ENSGOOC00186522 0.0161 2.0293866 6.787502 4,758115 2 g13 septin 10 [Sourcet HGNC Symbot; Acc: 14349]
212526 _at SPG20 ENSGOOD00133104 0.016 1.208041 6974473 5.666432 13 g13.3 spastic paraplegia 2C (Troyer syndrome) [Source:HGNE Symbol Acc:18514]
205684 at RiN2Z ENSGOOGC0132669 0.016] 1.8484987 Q.25026 7.301761 20 £11.23 s and Rab interactor 2 [Source:HGNC Syrnbol; Acc: 18750])
223204 _at FAM198B ENSGO0000164125 0.01 1.5567047 7.718117 5.161412 4 g32.1 family with sequence sirilarity 198, member B [Source:HGNC Symbol;Acc:25312]
200673 _at LAPTM4A ENSGOGG000568657 0.01 1.052583 10.80128 9748585 2 p24.1 lysosomal protein transmermbrane 4 alpha [Source:HENC Symbol;Acc:5524]
225384 _at DOCKT ENSGO0000116641 0.01 (.820345 7.335351 5.515006 1 p31.3 dedicator of cytokinesis 7 [Source:HENC Symboi; Acc:1819G)
209210 s _at FERMTZ ENSGOOG00073712 0.01 1600225 8.650553 7.05035% 14 q22.1 fermitin family member 2 [Source:HGNE Symbol Acc:15767]
201798 s_at MYCF ENSGOO000138119 .01 1.9337214 5.9G089 7.56716% 10 423.33 myoferiin [Source:HEGNC Symbol;Acc: 3656}
225949 _at NRBP2 ENSGOG000185189 0.0 1.1878158 8.229623 7.031807 2 q24.3 nuctear receptor binding protein 2 [Source: HGNC Syimbol; Acc:19333]
208924 _at RNF11 ENSGOO000122091 0.01616 1.2126563 7.90R885 5.59322G 1 p32.3 ring finger protein 11 [Sourca:HGNC Symbol; Acc:10056]
209004_s_at xS ENSGOG000118564 0.01615 1.0838058 10.00546 2921556 4 p15.32 F-box and feucine-rich repeat protein 5 [Source:HGNC Symbol Acc:13602]
226743 _at SLFN1Y ENSGOO000172715 0.016167 { 1.6530276 .752878 7.089851 17 Gl2 schiafen family merber 11 [Source:HGNC Syrbol; Acc:26633]
2285732 at ANTXRZ ENSGOGO00163257 0.016167 { 1.2231161 6.502217 5.279098 4 g21.21 anthrax toxin receptor 2 [Source: HGNC Symibol; Acc: 21732}
222065 s _at FLI ENSGOO000177731 0016167 § 0.7794236 9.687503 £,90808 17 p11.2 flightless | homolog (Drosophila) [Source:HGNC Symbol;Acc:3750]
212983 _at S5GMS1 ENSGO0000198964 0.016167 | 1.1804345 5.341958 4.161523 10 gi1.23 sphingomyelin synthase 1 [Source: HGNC Symbol; Acc:29793]
202228 s_at NPTN ENSGOOG00156642 16167 11313461 ©.703866 8,57252 15 241 nauroplastin [Source:HGNC Symbol; Acc: 17867
2277581 _at MYOLA ENSGO0000197535 16167 | 14777088 8.28231 5.8046(1 15 G21.2 rayosin VA {heavy chain 12, myoxin} [Source HGNC symibol; Acc: 76021
WW domain containing transcrintion regulator 1 {Source:HGNC
202133 _at WWTR1 ENSGOOG00018408 1.9825407 £§.759155 6.776515 3 4251 SymbolAcc:24047]
hapatocyte growth factor thepapoiztin A; scatter factor) [Source: HGNC
205960 _at HGF ENSGOGG00019291 0016167 { 1.2162213 4738985 3.522763 7 g21.11 Symbol Acc:4893]
2312203 _x_at FITM3 ENSGOO0C0142089 0.016167 | 0.9994554 12.83133 11.83186 11 p15.5 interferon induced transmeambrane protein 3 [Source:HGNC Symbol; Acc: 54141
212158 at SBC2 ENSGO0G001562439 0016167 { 1.6248793 8.399184 6.704305 14 g22.1 syndacan 2 [Source:HGNC Symbol; Acc: 10659]
224797 _at ARRDC3 ENSGOO0G00113369 0016167 | 1.2808%66 704592 5.769023 5 q14.3 arrestin domain containing 3 [Source: HGNC Syimbol; Acc: 29263]
solute carrier family 11 {proton-coupled divaient metal ion transporters), member
203124 s_at SEC11A2 ENSGOOG00110911 0016167 { 1.3149816 8.210637 12 gl13.12 2 [Source:HGNC Syrmbol; Acc:10508]
1553034 3t SDCCAGS ENSGOO000054282 0.016167 { 0.6479854 7.598444 1 G43 serologicaily defined colon cancer antigen 8 [Source:HGNC Symbol;Acc: 10671]
226113 s at ZNF385A ENSGO0000161642 0.016167 | 10612964 5.529822 12 q13.13 zinc finger protein 3854 [Sourca:HGNC Symbol Acc:17521]
231579 s _at THVIP2 ENSGOO000035862 0.016167 § 1.8500024 11.25034 17 q425.3 TiMP metallopeptidase inhibitor 2 [Source:HGNC Svimbol;Acc:11821]
202007 _at NID1 EN2GO0000116962 0.016167 | 1.6171324 7967908 1 g42.3 nidogen 1 [SourcetHGNC Symbol;Acc: 78211
201681 s _at DLGS ENSGOO000151208 0.0167 1.584355 7.680377 10 Q22" discs, iarge homolog 5 {Drosophiia} [SourcetHGNC Symbol; Acc:2904]
transcription factor 7-like 2 (T-cell specific, HMG-box) [Source: HGNC
2127631 _at TCF7L2 ENBRGO0000148737 0.01¢ 1.5655854 7.595308 6.02972 10 g25.2 SymbolAcc:11641]
224983 _at SCARB2 ENSGOO000138760 0.01¢ 1.3192641 4808333 8.489065 4 q21.3 scavenger receptor class B, member 2 [Source:HGNC SymbolAcc:1665]
218706_s_at GRAMDZ ENSGO0000155324 0.01 1.1289944 6.584781 5.455786 5 g23.2 SRAM domain containing 3 [Source:HGNC SymbolAcci24911]
interferon-induced protein with tetratricopeptide repeats § [Source:HGNC
203585 5_at IFITS ENSGOOG00152778 .01 1.2141225 §.100651 5.736828 10 423.31 SymbohAcc:13328]
225133 at KiF3 ENAGO0000109787 0.01 1.877158% 7.744133 5.866973 4 pld Kruppeal-like factor 3 {basic) [Source:HGNC Symbol;Acci16516]
204396_s_at GRKS ENSGOO000198873 .01 08777677 £.134717 7.156948 10 q26.13 G protein-coupled receptor kinase 5 [Source: HGNC Symbok Acc:4544]
210105_s_at FYN ENSGOG200010810 0.01 1.615658% 10.56934 8.953681 6 a2l FYh oncogene refated to SRC, FGR, YES [Source: HGNC symbolAcc: 40371
201218 at C1ep2 ENSGOOG00175029 001 1.464242 7.445366 5.981124 10 426.13 C-terminal binding protein 2 [Source: HGNC Symbol; Acc:2495]
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203973 s at CEBPD ENSGOOCG00221869 0.017553 | 1.6141966 10.46813 £.85393 CLAAT/enhancer binding protein (C/EBP}, delts {Source: HGNC Symbol; Acc: 1835]
243038 at REMA43 ENSGO00001848%8 0.017653 { 0.9687316 7.01539 5.046658 RNA binding motif protein 43 {Source:HGNC Symbol; Acc: 24790}

212667 at

SPARC

ENSGOOCC0113140

2.0387778

7.72138

w

sacreted protein, acidic, cysteine-rich {osteonecting [Source:HENC
SymbolAcc:11219]

inhibitor of kappsa light polypeptide gene enhancer in B-cells, kinase beta

209341 s at HEKB ENSGO0000104265 0.017652 | (0.9809457 &.789651 7.808701 [Source HGNC Symbol; Ace: 5360]
202336 s_at PAM ENSGOOGC0145730 (0.017653 | 1.3185154 ©.288021 7.970505 peptidylglycine alpha-amidating monooxygenasa [Source: HENC Symbol;Acc:8596]
2122798 at NRP1 ENSGOOG00099250 0.018067 | 1.7793457 5.257538 7478193 neuropiiin 1 [Source: HGNC Syimbol; Acc: 8004}
ELK3, ETS-domain protein (SRF accessory protein 2} [Source:HGNC
221773 at ELK3 ENSGOOC00111145 0.0183896 | 1.62071&84 8.175421 6.554703 SymbolAcc:3325]
208816 % _at ANXAZP2 ENSGOO000231991 0.018902 | 0.8785453 10.01165 9.13311 g annexin A2 pseudogene 2 {Source: HGNC Symbol;Acc:538]
Ras association {RalGDS/AF-6) and pleckstrin homology domains 1 [Source:HGNC
225188 at RAPH1 ENSGOQC00173168 (0.018902 | 2.0051889 5.667987 Symbol Acc:14436]

ISy ]

<
<
o ps §
ol
Xa)
o)
N

212773 _at KIAATLIOS ENSGOOS00138688 0. (.9600715 7.157087 KIAAL109 [Source: HGNC Symbol; Acc:26953]
i TNST ENSGOQC00079308 0.018902 { 2.0203509 8.86543 6.84908 2 tensin 1 [SourceHGNC Symbol;Acc: 11873]
coenzyme Q2 4-hydroxyhenzoste polyprenyiiransferase [Source:HGNC
213379 at CO2 ENSGOG000173085 0.018902 | 0.5237323 8.028911 7.505178 4 Symibol Acc:25223]
211684 s _at DYNCE2 ENSGOOGC0077380 (.018902 | 0.8229036 8910623 £.08772 2 dynein, cytoplasmic 1, intermediate chain 2 [Source HGNC Symbol; Ace:2564]
2017338 _at SGK1 ENSGO0000118515 0.018902 | 1.4797614 10753265 9.273888 5 serum/giucocorticoid regulated kinase 1 [SourceHGNC Symboi; Acc: 10810)
205090 s_at SH3GLBIL ENSGOOC00087033 (0.018902 | 0.9614008 G.952485 9.001085 1 SH3-domain GRB2-like endophilin B1 [SourceHGNC Symbol; Acc: 10833]
225171 at ARHGAPLS ENSGOOS00146275 0.018902 { 1.5370745 R.677922 7.140848 5 Rho GTPase activating protein 18 [SourcetHGNC Symbol; Acc:21035]
204517 at PPIC ENSGOO000158538 (.018902 § 1.4583349 7.874059 6.415718 ) peptidylproiyl isomerase C {cyclophilin C) [Source:HGNC Symbol Acc:9256]
213923 at RAP2ZE ENSGOOG00181467 0.018902 1.241375 10.18514 3.843765 3 RAP2B, member of RAS oncogene family [Source:HGNC Symbol Acc:9862]
20159G x_at ANXAZ ENSGOOG00182718 0.018902 | 1.2223627 12.76742 11.54506 15 annexin A2 [Source:HGNC Symbol;Acc:537]
202202 5 _at LAMAG ENSGOOOO0112763 0.01%902 { 1.065301% 5.350315 8.255013 5 faminin, alpha 4 [Source:HGNC Symbel; Acc:6484]
218718 at POGFC ENSGOO000145431 0.018921 | 2.1063846 7.633%95% 5.52751 4 piatelet derived growth factor C [Source:HGNC Symbol; Acc:8801]
ArfGAP with SH3 domain, ankyrin repeat and PH domain 2 [Source: HGNC
206414 5 at ASAPZ ENSGO00(0151693 0018921 { 14747717 .713855 5.235084 2 Symbol;Acci2721]
232169 at FKBPY ENSGOOG0012264 2 0.019065 | 11107524 8.896737 7.785985 7 FK506 binding protein 9, 63 kDa [Source:HGNC Symbol; Acc: 3725
v-maf avian musculcaponeurotic fibrosarcoma oncogene homolog [Source:HGNC
209348 s at MAF ENSGOOS001 78573 0.015065 2.155786 RB92164 5.736378 15 Syrmibol: Acc:5776]
2020131 at TP ENSGOOC00104067 0019267 | 2.0536522 8.4082349 6.214587 15 tight junction protein 1 {Source: HGNC SymboiAcc:11827]
226823 _at PHACTRA ENSGOO000204138 0.0195¢ (.7884982 7.613814 5.825316 1 phosphatase and actin regulator 4 [Source:HGNT Symbol;Acc:25793]
protein phosphatase 2, catalytic subunit, bets isozyme {Source:HGNC
201375 s at PPPZCB ENSGOCC00104655 0019506 | 0.8335548 10.006749 9,123237 Symbol; Acc:9300]
202808 at WBPLL ENSGOO000166272 0.01550€ | 0.6672792 5.547021 8875752 WW dornain binding protein 1-like [Source:HGNC Syimbol; Acci23510]
227911 at ARHGAPZ8 ENSGOOC000887586 ¢.01988 { 1.6321361 5.975404 4,343267 Riio GTPase activating protein 28 [Source:HGNC Symbol;Acc:25508]

selectin P {granule membrane protein 140kDa, antigen CD62) {Source:HGNE

206043 _at SELP ENSGOOS00174175 5.01988 { 1.71003803 7.227627 5.517537 SyrmiboelAcc:10721]
202357 s_at CFB ENSGOOC0024364%9 ¢.01988 | 1.1573846 8.626327 7.468963 complement factor B [Source: HGNC Symbol;Acc:1037]
217497 at TYMP ENSGOOS00025708 0.01988 { 0.8516144 R.694769 7.843155 thymidine phosphorylase [Source:HGNT Symbol, Acc:3148]
204034 _at ETHEL ENSGOGGC0105755 (¢.0198% | 05289265 8.283721 7.754734 ethyimalonic encephalopathy 1 [Source:HGNC Symbol; Acc:23287]
210133 5 _at PMP22 ENSGO0000109099 0.01988 | 1.7494057 5.219437 7470032 peripheral myelin protein 22 [Sourca:HGNC Symbol; Acc:9118]
2004114 at NIDZ ENSGOGG00087303 ¢.01988 | 1.635433G 7.748453 6.113018 nidogen 2 {osteonidogen) [Source HGNC Syrnbol;Acc: 13359]
200878 _at EPAST ENSGO0000116015 0.020134 | 1.6643506 10,74529 9.080936 endothelial PAS domain protein 1 {Source:HGNT Symbol; Acc:3374]
PLSCR1 ENSGOOG00188313 0.020139 1.410605 9.74777 8.337165 phospholipid scramblase 1 [Source: HGNC Symbol Ace:9092]
CSAD ENSGO0000139631 0.02013% { 1.1033652 6.32665 5.2232494 cysteine suifinic acid decarboxylase {Source:HGNC Syrmbol; Acc: 18966]
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221012 s_at TRIMSB ENSGOOGC0171206 0.0201338 { 0.9021545 G.733515 8.821361 10 424.32 tripartite motif containing 8 {Source: HGNC Symbol; Acc: 15579

1555832 5 _at KLF6 ENSGOO000067082 0.020139 { 1.5050907 10,49275 8.9876€6 10 pi5.1 Kruppei-like factor 6 [Source:HGNC Symbol;Acc:2235]

212859 x_at MTIE ENSGOOG00158715 4.020135 | 1.3116378 11.28222 5.98058% 16 gl2.2 metaliothionein 1 {Source:HGNC Symbol; Acc: 7397
2037238 _at EMP3 ENSGO0000142227 0.020691 { 1.2426119 10.80078 9.555%169 19 13,33 epithelial membrane protein 3 {Source:HGNC Symbol; Acc:2335)

205238 _at STA2 ENSGOOG001566200 0021317 { 10475218 7.816754 6.769232 11 giz.1 syntaxin 3 [Source:HGNC Syimibol; Ace:11438]
228617 _at YAF1 ENSGOOG00122530 $.02132 | 1.8591533 $.784426 7.925262 17 p13.3 XIAP associated factor 1 [Source:HGNC Symbol Acc: 30932

piackstrin homology domain containing, family O mamber 2 [Source:HGNC
204438 at PLEKHC2 ENSGOGG00241339 0.021661 | 0.8149063 G.4127595 8.597885 15 422.31 Symbol Ace:30026]

1555756 a st CLECTA ENSGOOD00172243 0.02173% { 1.9487017 5.541407 7.582705 12 p13.2 C-type lectin domain family 7, member A {Source:HGNC Symbol;Acc: 14558]
202383 _at ADAMS ENSGOOO00168615 0.022252 | 1.5225689 G.387992 7.865423 2 pil.22 ADAM metaliopeptidase domain 9 [Source:HGNC Syrnbol;Acc:2156]

202291 5_at MGP ENSGOO000111341 0022612 | 21289503 11.06084 8.931878 12 piz.3 matrix Gla protein {Source: HGNT Symbol; Acc: 7060}

213056 _at FRMIDAB ENSGO0G0011454 1 00225612 { 1.7413741 6.023278 4,281904 3 pl4.l FERM dornain containing 4B [Source: HGNC Symbol; Acc:24886]
218162 _at QLFMIE3 ENSGOOG00116774 0.022612 { 1.5508457 £.32843 65.777584 1 pl13.2 oifactomedin-like 3 [Source: HGNT Syraboi; Acc: 24956]
212845 at SAMDAA ENASGOGO00020577 0.022612 { 1.2467155 6.634447 5.387731 14 G22.2 sterile alpha motif domain containing 4A [Source:HGNC Symibol; Ace: 23023]

218541 s _at CRorfd ENSGOO0C0176807 0.022732 § 1.8762953 6.693744 4,717445 8 p1i.21 chromosame & opan reading framea 4 [Source:HGNC Symbol;Acci1357]

1559006 s at CNTIN ENSGO0000044459 0.022732 | 1.3908165 6.512895 5122078 9 p22.2 centlein, centrosomal protein [Source HGNC Symboi;Acc: 23432}

ribosomal protein 56 kinase, 52kDa, polypeptide 1 [Sourca:HGNC
218909 _at RPSHEKCL ENSGOOG00126643 0022732 | 07521578 §.355674 7.603516 1 g32.2 SymbohAcc:10439]
phosphatidic acid phosphatase type 2 domain containing 1B {Source:HGNC
226384 _at PPAPDCIR ENSGO0G00147535 0.022732 { 1.2111184 8.159726 6.948508 2 Symbol Ace:25026]
212509 5 _at MIXRAT ENSGOO000182534 0022732 { 1.4674759 9.764658 8.297182 17 matrix-rerpodelling associated 7 [Source: HGNC Symbol; Acc: 7541 ]
225975 _at PCDH1Z ENSGOOO00182184 0.02315% | 1.7790238 7.236367 5.457943 4 protocadherin 18 [Source:HGNT Syrnbol; Acc:14268]
201341 _at ENCI ENSGOO000171617 0.023416 { 1.4443337 £.066608 65.622274 5 ectodermal-neural cortex 1 {with BTB domain} [Source:HGNC Symbol;Acc: 2245]

203324 s_at CAV2 ENSGOGO00105%71 0.023506 1952201 8.152024 823 7 caveolin 2 [Source:HGNC Symbol;Acc:1528]

232230 at PPAP2B ENSGOO000162407 0.023506 § 1.8165102 9.071698 187 1 phosphatidic acid phosphatase type 2B [Source:HGNC Symbol;Acc:9229]
HECT domain containing E3 ubiguitin protein ligase 3 [Source: HGNC

218632 at HECTD3 ENSGO0G00126107 0.023506 { 0.7369004 G.627648 2.850747 1 34,1 SymbohAce:26117]

212204 at TMEMETA ENSGOOG00103678 0.023515 | 0.8684928 3.007547 8.109054 15 15.1 transmembrane protein 87A [Source:HGNC Symbol;Acc:24522]

2260272 at SASH1 ENSGOGG00111261 0.023515 { 2.0027112 7.610798 5.608085 & g24.3 SAM and SH2 dormain containing 1 [Source:HGNC Syrbol; Acc:19182]
Nanca-Horan syndrome {conganitai cataracts and dental anomailies} [Source:HGNC

242800 _at NHS ENSGOOG00188158 0023877 | 1.1627115 6.713331 5.55061% X $p22.13 Symbol:Acc:7820]

203477 _at COLIBAN ENSGO0G00204291 0023577 { 1.6143067 8436883 6.822576 9 §22.33 collagen, type XV, alpha 1 [Source:HGNC Syrbol; Acc:2192]

200857 5_at NCORT ENSGOOG00143027 0.023677 { 0.7091343 §.662653 7.95375G i7 p11.2 nuciesr receptor coreprassor 1 {Source:HGNC SymbolAcc:7672)

224996 _at ASPH ENSGO0000198363 0.0237 { 1.5230174 7.8740156 53509498 2 gl2.3 aspartate beta-hydroxylasa [Source: HGNC Svimbol; Acc: 757]

223562 _at PARVG ENSGOOG00138564 0.0237 § 1.5009148 .669889 8.168975 22 g13.31 parvin, garnma [Source:HGNC Symbol Acc: 146541
ATP-binding cassette, sub-family A {ABC1}, mamber 5 [Source:HGNC

213352 at ABCAS ENSGO0000154265 0.0237 { 0.9962432 8.332971 7.336728 17 G24.3 Symbol Ace:35]

209593 5 _at TORIB ENSGOO000136815 0.0238 { 0.4661131 7.855148 7.389035 9 434,13 torsin family 1, meraber B {torsin B) [Source:HGNC Symbol Acc:11995]
35626 _at SGSH ENSGO0000181523 0.0238 { 0.78170585 9.79381 5.0121 17 2 N-sulfoglucosamine sulfohydrolase [Source:HGNC Symbol; Acc:10818]
234994 at TMEMZOOA ENSGOOG00164484 0,0238 { 1.6120474 6.524548 4,9125 5] q23.1 transmembrane protein 200A [Source: HGNC Symbol;Acc:21075]

211456 ¥ _at MTiP2 NA 0.0238 { 1.0267142 11.33702 10.3103 NA NA NA

) i CPQ ENSGOOG00104324 00241312 {1 0.9862063 7.824448 6.838241 8 q22.3 carboxypeptidase Q [Source:HGNC SyimbolAcci16910]
226155 at FAMII60R1 ENSGO0000151553 0.024112 { 0.9499152 8.161808 7.2311893 10 G§25.3 family with sequence similarity 160, member 81 [Source:HGNC Symbol; Acti29320]

1552258 at {INCO0152 ENSGOOG00222041 0024124 {1 1.1245258 £.139435 714908 2 pl11.2 long intergenic non-protein coding RNA 152 [Source:HGNC SymbolAcc: 287171
238025 _at MLKL ENSGOOD0ON168404 0.024866 { 1.2159305 R.756993 7.541002 15 g23.1 mixed lineage kinase demain-like [Scurce HGNC Symbol;Acc:26617]

TMEMI27 ENSGOQC00135558 (0.024866 | 0.4546254 8628221 8.174536 2 qll.2 transmembrane protein 127 [Source:HGNC Symbol;Acc:26018]
AAKL ENSGOOS00115977 0.024866 | 1.1728016 8.652908 7.480107 2 133 AP2 associated kinase 1 [SourceHGNC Symbol;Acc: 15679]
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217757 _at A2M ENSGOGG00175%99 0.0249% | 1.5764623 12.02854 10.45248 1z pi3.31 alpha-2-macroglobulin {Source:HGNC Syrmbol; Acc: 71
223168 _at RHOU ENSGO0000116574 0.025427 { 1.5603845 7.215569 5.655184 1 42,13 ras homolog family member U [Source:HGNC Symbol;Acc: 17794
solute carrier family 8 {sodium/calcium exchanger), member 1 {Source:HGNE
1561615 s at SLCBAL ENSGOOC00183023 (0.025808 | 15650362 8.855137 7.280101 2 pz2.1 Symbol Acc:11068]
203758 at CT50 ENSGOOD00256043 0.02606€ { 1.15605585 5.311624 8.155568 4 g32.1 cathepsin C [Source:HGNC Symbol;Acc:2542]
226552 at IER5L ENSGO0OG00188453 026467 0.536727 7.611841 6.675214 9 q34.11 immediate early response 5-like {Source:HGNC Symbol;Acc: 23673
202766 5 _at FBN1 ENSGO0000166147 0.027121% 1.37453% 7.745362 5370824 15 g21.1 fibrillin 1 [Source:HGNC Symbol; Acc:3503]
ZRTB4 ENSGO0O000174252 0.027121 1019746 G.543581 8,523835 17 pi3.1 zinc finger and BTB domain containing 4 [Source:HIGNC Symbol;Acc:23847]
ATP2B4 ENSGOOS00058668 0.027282 | 1.5266823 R.833219 7.306527 1 g32.3 ATPase, Ca€r transporting, plasma membrane 4 [SourceHGNC Symbol;Acci817]
S L7782 ENSGOQC00107316 0.0 17 § 0.4402212 7.841075 7.400854 10 g24.31 leucine zipper, putative tumor suppressor 2 {Source: HGNC Symbol;Acc:29381]
57715 at CALFN2 ENSGOOD0N138172 0.027517 § 0.6960074 8.099815 7.403808 10 g24.33 calciurn homeostasis modulater 2 [SourceHGNC Symibol; Ace:23483]
solute carrier family 30 (zinc transporter), member 7 [Source: HGNC
226601 at SLC30A7 ENSGOOC00162655 0027517 | 08372185 £.338568 7.401745 1 pz1.2 Symbol Acc:193086]
217830 s at PARVA ENSGO0000197702 527517 1.5638318 5.160285 7.556454 11 p15.3 parvin, aipha [Source:HGNC Symbol Acc: 14652]
207624 s_at RPGR ENSGOOC00156313 0.027572 { 05262896 7.293504 6.767215 X pild retinitis pigmentosa GTPase regulator [Source: HGNC Symbol; Acc:10295]
2142372 & MYHLO ENSGO0000133025 027572 § 1.0557138 8323251 7.267537 17 pi3.2 myosin, heavy chain 106, non-muscie {Scurce: HGNC Symbol;Acc: 7568]
226820 at ZNFIE62 ENSGOQC00150054 0027572 { 08062413 £.807479 8.001238 1 p35.1 zine finger protein 362 [Source:HGNC Symbol; Acc:18079]
cysteine rich transmembrane BMP regulator 1 {chordin-like} {Source: HGNC
202551 s at CRIMIZ ENSGOOS00150938 0.027572 | 1.4255857 R.947674 7.521978 2 p22.3 Syrmibol;Acc:23559]
208030 s_at ADD1 ENSGOQ000087274 0027543 0.584855 G.931158 9.346501 4 pl16.3 adducin 1 {azipha) [Source:HGNC Symbol;Acc:243]
206618 at ILIBRY ENSGO0C00115604 0.027642 | 1.4815374 7.518533 5.036996 2 gl2.1 interieulin 18 receptor 1 [SourcetHGNC Symbol; Acc: 5988]
201212 at LGMN ENSGOOC00100600 0.027555 2066812 10.165582 8.103011 14 g32.12 legumain [SourceHGNC Symbol Acc:8472]
208782 _at FSTLL ENSGOOO001683430 0.027737 { 1.3252445 10.08689 8.761649% 3 gi3.33 follistatin-like 1 [Source:HGNC Symbol;Acc:3872])
2005191 _at TUBBG ENSGOOOC0176014 0.027737 | 1.6575274 ¢.832241 8.174714 18 pil.21 tubulin, beta 6 class V [Source:HGNC Symbol; Acc:20776]
206875 5 _at SLK ENSGOOD00065613 0.027737 (0643734 R.O57717 5.553344 10 g24.33 STE20-like kinase [Source:HGNC Symbol;Acc: 11083]
21299G_at SYNIL ENSGOGG00158052 0.027737 | 10442604 7.114554 6.0705%4 21 g22.11 synaptojanin 1 [Source: HGNC Symbol;Acc:11503]
204193 _at CHKB ENSGOO0ON1C0288 0.027737 { 0.8898133 5.518634 8618821 22 gi3.33 choline kinase beta {Source:HGNC Symbol; Acc:1938]
202242 s_at PRLIMS ENSGOOG00163110 0.02803 | 1.1428446 7.842659 6.659815 4 g22.3 PDZ and LiM domain 5 [Source:HGNC Symbol; Acc: 17468]
227554 _at MAGI2-A53 ENSGOOG00224455 0.02803 | 1.5835165 7.049678 5.466162 7 421.13 MAGI2 antisense RNA 3 [Source: HGNC Symbol; Acc:40862]
224616_at DYNCLIZ2 ENSGOG000135720 0.02803 | 0.7957119 1000718 9.211464 16 g22.1 dynein, cytoplasmic 1, light intermediate chain 2 [Source:HGNC Symbol; Acc: 2966]
2318901 _at PLECR4 ENSGO0000114698 0.028186 { 1.6412008 5.938607 4,297406 3 G624 phospholipid scramblase 4 [Source: HGNC SymbolAcc:16497]
209050 s _at RALGDS ENSGOGO00160271 0.028199 { 0.8301435 §.50979% 8.679555 9 §34.2 ral guanine nucleotide dissociation stimulator {Source: HGNC Syrabol; Acc: 9842}
208472 _at CORLZ ENSGOO000137944 0.028199 (.791466 9.348802 8.557236 1 p22.2 cysteine conjugate-beata lyase 7 [Source: HGNC Symbot; Acc:33238]
227542 at SOCSEH ENSGO00001 70677 0.028199 1.310032 6.680389 5.370357 18 Gg22.2 suppressor of cytokine signaling 6 [Source  HGNC Symboi Acc: 16833
20403%_at CEBPA ENSGOOGG0245848 (.028198 § 0.8298719 8.572753 7.642923 192 913,11 CCAAT/enhancer binding protein {C/ERP), alpha [Source:HGNC Symbol;Acc: 1833}
212586 _at CAST ENSGO0000153113 0.028199 | 0.7412845 5.204774 8.463479 5 al5 calpastatin [Sourca:HGNC Symbol;Acci1515]
Dab, mitogen-responsive phosphoprotein, homolog 2 (Drosophila) [SourcetHGNC
201280 s_at DARB2 ENSGOGG00153071 0028185 | 1.7797808 £.603167 6.8253386 5 pl13.1 Symbaol;Acc:26627]
201593 _at OAY ENSGOO0000651 54 0.028199 { 0.8899814 5.474257 B3.584256 10 §26.13 ornithine aminotransferase [Source:HGNC Symbol;Acc:8091]
225334 _at C100rf22 ENSGOOG00166275 (0.028185 § 0.7814388 £.253485 7.472047 10 q24.32 chromosome 10 open reading frame 32 [Source:HGNC Symbol;Acc:23516])
Rho guanine nuciactide exchange factor (GEF) 12 [SourceHGNC
2013324 s_at ARHGEF12 ENSGOGO00196214 0028227 { 1.1207523 G.211231 2.050479 11 §23.3 Symbol Ace:14193]
229041 s_at ITGEZ-AS1 ENSGOGG00227039 ,02892 { 1.8343051 ©.515398 7.681093 21 422.3 ITGEZ antisense RNA 1 [SourcetHGNC Symbol; Acc:442304]
212124 at iz £NSGO0000108175 0.02892 | 1.4720018 10.25153 8.779525 10 g22.3 zinc finger, MIZ-type containing 1 [Source:HGNC SymbolAcc:16493]
interfeukin 6 signal transducer {gp130, oncostatin M raceptor) [Source: HGNC
204863 _5_at 65T ENSGOO000124352 0.02892 | 1.1450808 3.1681299 8.016214 5 g11.2 SymbolAcc:6021]
215235 at SPTAN1 ENAGOGO00197694 (0.02892 | 0.6877124 10.61621 9.928495 9 q34.11 spactrin, aipha, non-erythrocytic 1 [Source:HGNC Syrabol;Acc:11273]
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212606 _at WEHFY2 ENSGOOG00153625 $.02892 | 1.6875876 6.840272 5.152585 4 q21.23 WD repeat and FYVE domain containing 3 [Source:HGNC Symbol; Acc:20751])
212601 _at ZZEF1 ENSGOOCO0074755 0.02892 | 0.4622513 %.027308 7.565057 17 pl3.2 zing finger, Z2-type with EF-hand dormain 1 {Source:HENC Symbol;Acci25027]
228577 _X_at 3DF2L ENSGOG000122417 ¢.02892 | 09253355 7.13428 §.205945 1 £22.3 outer dense fiber of sperm tails 2-like [Source HGNT Syrnbol; Acc:29225]
227776 _ak ACERZ ENSGOODO0078124 0.02892 { 1.1794217 7.521437 5.342016 11 13.5 alkaline ceramidase 3 [Source:HGNC Symbol; Acc: 16066]
201146_at NFE212 ENSGOGG00116044 0.02892 | 09705542 10.20237 9.231807 P q31.2 nuciear factor {erythroid-derived 2)-like 2 {Source:HGNC Syrmbol; Acc: 7782}
LOCI005066
214807 3% 35 MNA 0.02892 { 1.8398924 ®.320893 6.481 NA NA NA
2001185 at HTRAL ENSGOOG00156033 (02892 1.815G72 G.7504686 7.6353%4 10 426.13 HirA serine peptidase 1 [Source:HENC Symbol;Acc:5476}
206120 _at NR2F2 ENSGOO000185551 0.029112 | 2.1914356 &.372705 5.1%1269 15 426.2 nuciear receptor subfamily 2, group F, member 2 [Source HGNC Symbol;Acc: 7976]
226021 _at RDH10 ENSGOG000121039 0.029112 § 1.1810757 6.837597 5.656521 2 q21.11 reting! dehydrogenase 10 (3li-trans) [Source:HGNC Symbol Acc:19975]
224480 5 at AGPATY ENSGOO000138678 0.029241 1110871 4.910358 3.799487 4 421.23 1-acylglycarol-3-phosphate O-acyliransferase 9 [Source:HGNC Syrmbol;Acc: 28157]
212077 _at CALD1 ENSGOOG00122786 0029341 { 1.7247301 101792 2.454405 7 G332 caldesmon 1 [Source:HGNC Symbol;Acc:1441]
204745 _x_at MT1G ENSGOOG00125144 0.02932431 | 1.0418368 10.90201 9.561108 15 al3 matalicthionein 1G [Source:HGNC Syrmbol; Acc: 7399]
227930 _at AGO4 ENSGOO000134658 0.029586 | 11053521 6.925534 5.820182 1 P34.3 argonaute RISC catalytic component 4 [Source:HGNC Syrnbol; Acc: 18424]
212636 _at [1:4] ENSGOO0G0112531 0029713 § 1.3783407 £,509471 7.13113 5] g6 QKI, Ki domain containing, RNA binding [Source: HGNC Symbol Acc:2 11001
epidermal growth factor receptor pathway substrate 8 [Sourca:HGNC
202609 _at EPS2 ENSGO0G00151491 0.029743 2.016246 8.302003 6.285507 12 pi2.3 Symibol;Ace:2420]
207791 _5_at RAB1A ENSGOON00128069 0.029761 | 0.8342427 2.926541 9.092292 2 pl4 RAB1A, mamber RAS oncogane family [SourcerHGNC Symbol;Acc:8758]
niuclear factor i/C (CCAAT-binding transcription factor) {Source:HGNC
226377 _at NFiC ENSGO0G00141205 0.029761 1.124935 8.785641 7.660706 19 pi13.3 Symbol;Acc:7786]
2312607 _at AKTZ ENSGOO000117020 0.029761 | 1.2861363 £.867901 7.581765 1 G44 v-akt murine thymorna viral oncogene homolog 3 [Source: HGNC Symibol; Acc: 293]
220122_at MCTPL ENSGOGO00175471 0.029808 | 1.579458% 7.121595 5.542136 5 15 multiple C2 domains, transmeambrane 1 [Source:HGNC Syrmbol; Acc: 26183
eukaryotic translation initiation factor 4E family rmember 3 [Source: HGNC
225941 at EIF4ER ENSGOO000163412 0.029208 { 1.2642413 7.790818 5.426577 3 P13 SymbolAcc:31837]
65635_at ENGASE ENSGOG000167280 0.029836 { 0.5491265 §.240447 2.69132 17 G25.3 endo-beta-N-acetylglucosaminidase [Source:HGNC Symbol; Acc:24622]
202897 _at SIRPA ENSGO0000198053 0.029836 { 1.0792131 9.722842 8.643629 29 i3 signal-regulatory protein alpha [Source:HGNC Symbol;Acc:9662]
213817 _at IRAK3 ENSGOGO00090376 0.029836 { 1.4320001 6.594781 5.162781 12 ql4.3 interteukin-1 receptor-assaciated kinase 3 [Sourca:HGNC Symbol Acc: 17020}
intraflageliar transport 88 homelog (Chismydormonas) {Source:HGNC
204703 _at 1F728 ENSGOO000022742 0.029836 { 0.5556265 7.914005 7.35846G 13 Symbol Acc:20606]
20102G_s_at D% ENSGOOG00002586 0029836 { 1.1795508 11.79489 10.61534 X CD99 molecule [Source: HGNC Symbol;Acc:7082]
201105_at LGALSY ENSGOOG00100097 0.029836 { 1.0679695 12.55295 11.4859G 22 lectin, galactoside-binding, soluble, 1 [Source:HGNC Symbol; Acc:6561]
228666_at C150rf38 ENSGOG000242498 0.029836 | 0.9655288 8.632863 7.667335 15 chromosorne 15 open reading frame 38 {Source: HGNC Symbol; Acc: 28782
213733 _at MYCLF ENSGOOG00142347 0.029836 { 1.2120209 3.047G683 7.835962 19 myosin IF [Source: HGNC Symbol; Acc: 7600]
225162 _at SH3DY ENSGO0200109686 0.029836 | 1.6977159 6.304495 4606776 4 5H3 domain containing 19 [Source:HGNC Syrmbol; Acc:30418]
221766_s_at FAMABA ENSGOO000112773 3.030026 § 1.3074382 ©.102394 7.794956 [ family with seguence similarity 46, member A [Source:HGNC Symbol Acc:18345]
235256 s _at GALM ENSGO0000143891 0.030026 | 1.3208648 7.939207 6.618342 2 galactose mutarotase {aidose 1-enimerase) [Source HGNC Symboi; Acc:24063]
201417 _at S0K4 ENSGOOG00124766 0.030026 | 1.0543539 7.314555 £.220202 & SRY {sex determining region Y}-box 4 {Source:HGNC Symbol;Acc:11200]
201963 _at ACSL ENSGO0000151726 0.030026 { 1.0262575 5.481285 3.455027 4 acyi-CoA synthetase long-chain family member 3 [Source:HGNC Symbol; Acc:3569]
complernent comsonent 1, r subcomponeant-ike [Source:HGNC
218983 _at CiRL ENSGOOG00138178 0030026 | 1.0535412 6.970689 5.917148 12 p13.31 Symbol Acci21265]
225442 at DORZ ENSGO0000162733 0.030026 1.204158 8.120803 65.816745 1 Gg23.3 discoidin domain receptor tyrosine kinase 2 [Source: HGNC Symibol; Acc:2731]
225128 _at KDELC2 ENSGOOG00178202 0.03008% 0.839869 7.886197 7.046328 11 q22.3 KDEL {Lys-Asp-Glu-Leu} containing 2 [Source:HGNC Symbol; Acc:28496]
225913 at PEAKL NA 0.030089 | 0.8774813 B8.926048 8.048566 NA NA NA
238477 at KIF1C ENSGOOG00128250 0.030085 { 05143139 6.616652 6.102338 17 p13.2 kinesin family mermber 1€ [Source: HGNC Symbol;Acci6317]
1557236 _at APOLE ENSGOO000221963 0.030332 | 1.3530187 G.588235 5.235316 22 gl2.3 apolipoprotein L, & [Source:HGNC SymbolAcc: 14870]
224764 at ARHGAPZ1 ENSGOOC00107363 0.030504 | 0.7262548 8.341028 7.614773 10 plz.1 Riio GTPase activating protein 21 [Source:HGNC Symbol;Acc:23725]
204568 at ATG14 ENSGOOS00126775 0.03050 (0.6825568 7.833225 7.150668 14 g22.3 autophagy related 14 [Source:HGNC Symboi; Acc: 199621
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202598 at S100AL3 ENSGOOO00183171 4.0320504 | 0.9054696 10.25863 9.353158 i g21.3 $100 calcium binding protein A13 [Source:HENC Symboi; Acc: 1049G]
218815 5 at TMEMSBL ENSGOOOO0171729 0.03053 { 0.8211201 5.101384 8.280274 1 $36.21 transmembrang protein 51 [Source:HGNT Syrmbol; Acc: 25488]
204214 s _at RAB32 ENSGO0OG00118508 ¢.03053 | 09747791 8.206092 7.231313 & G24.3 RAB32, member RAS oncogene family [Source:HGNC SymbolAcc9772]
226152 _at TIC7R ENSGO0000165914 0.030555 | 1.2258262 7 058967 5.833171 14 ¢32.11 retratricopeptide repeat domain 78 {Source:HIGNC Symbol;Acc:19858]
RAS guanyi releasing protein 1 {calcium and DAG-regulated) [Source:HGNC
20559G_at RASGRP1 ENSGOOG00172575 4.0320555 | 1.8115112 10.05801 8.2465 15 14 Symbol;Acc9878]
1555575 5 at PTPRM ENSGO0000173482 0.030555 | 1.1333216 7.834017 5.7006495 18 p11.23 protein tyrosine phosphatase, receptor type, M [SourcetHGNC Symbol;Acc:3675]
21%486 at KiF1l ENSGOO0G0172059 (0.030555 | 1.2762837 7.737116 6.460832 2 p25.1 Kruppel-like factor 11 [Source:HGNC SyrmbolAcc: 11811]
204451 _at FZD1 ENSGOOD00157240 0.030555 § 1.2800525 7.241574 5961521 7 21.13 irizzled family receptor 1 {Source: HGNC Symbol; Acc:4038]
226186_at ThMOD?2 ENSGOG0001285%72 0.030555 | 1.3625462 6.784226 542168 15 G21.2 tropomaodulin 2 (neuronal) [SourcetHGNC Symbol;Acc: 11872
225288 _at COL27AL ENSGOOG00196739 0.030691 | 1.4054422 7.835002 5.42955% 2] a32 collagen, type XXVIl, alpha 1 [Source:HGNC Syrabol; Acc: 22986}
2251632 _at FRMDAA ENGGOOO00151474 0.020947 { 1.1375317 7411625 6.274094 10 plz FERM dornain containing 4A [Source:HGNC SymbolAcc:25491]
cysteine-rich secretory protein LCCL domain containing 2 [Source:HGNC
221541 at CRISPLD2 ENSGOO0O1G31956 0.030947 { 1.7573823 2718881 5.56148% 15 g24.3 SymbolAcc:25248]
230480 _at PONILA ENSGOG000134627 0.030947 { 0.6575147 6.112214 5.4547 11 621 piwi-like RNA-mediated gene silencing 4 [Source:HGNC Symbol;Acc: 18444]
227444 a3t ARMUIXA ENSGOO000196440 0.030947 0.9769% 6.028167 5.051187 X 223 armadillo repaat containing, X-linked 4 [Source:HGNC Symbol; Acc: 28615}
218285 s _at BDHZ ENSGOG000164039 0.030947 § 0.7247872 8.942667 8.2179 4 624 3-hydroxybutyrate dehydrogenase, type 2 [Source: HGNC Symbol; Acc:32389]
206687 _at CXCLIZ ENSGOO000107562 0.030947 | 2.2250584 $.716134 7.421076 10 g11.23 chemokine (C-X-Cmotif) ligand 12 [Source:HGNC Syrabol;Acc: 10672}
203263 _at DCTNG ENSGOOO00104671 0.020947 { 0.8065853 10.35658 9.550316 g pl2 dynactin & [Source: HGNC SymbolAcc: 16964]
227001 _at NIPALZ ENSGOOG00104361 0030947 | 1.3854199 £.2116086 6.826186 8 q22.2 NiPA-like domain containing 2 [Source:HGNC Symbol;Acc:25854]
solute carrier family 36 {proton/aming acid sympaorter), member 1 [Scurce HGNC
213119 _at SLC36A1 ENSGO0G00123643 0.020947 $.527649 8.18839 7.6650741 5 G33.1 SymbolhAce:18761]
ATPase, H transporting, lysosomat 56/58kDa, V1 subunit B2 [Source:HGNC
201089 _at ATPEVIB2 ENSGOOG00147415 0.030947 0.579669 10.05201 9.0723242 8 p21.2 SymbolAcc:854]
laccase {multicopper oxidoreductase) domain containing 1 [Source:HGNC
228937 at LACCL ENSGOOG00179630 0.030947 | 14347724 7.87086%9 6.43609%6 13 gl4.11 Symbol Ace: 26789
membrane-spanning 4-domains, subiamily A, member 8A [Source:HGNC
219666 _at MSEABA ENSGOOOO0110077 0.031011 { 21589072 10,17588 8.016976 11 g12.2 Symbol;Acc:13375]
205160 _at AKRAC3 ENSGOGG00196139 0.031011 | 1.5583408 6.7025% 5.1442035 10 pi5.1 aldo-keto reductase family 1, member C3 [Source:HGNC Symbol; Acc:386]
polycystic kidney disease 2 {autosomal dominant} [Source:HGNC
202688 at PKD2 ENSGOOS00118762 0.031011 1.224664 3.101781 5.877117 4 g22.1 Syribol; Acc:9005]
20937S s ; CCSER2 ENSGOOGC0107771 0.031011 0.895303 6.749215 5.853912 10 423.1 coiled-coil serine-rich protein 2 [Source HGNC Syrboi Acc:25197]
202973 _x_at FAMI3A ENSGO0000138640 0.031011 { 1.5090759 6614676 5.10586 4 22,1 family with sequence simitarity 12, member A [Source:HGNC Symbol Acc: 193671
222996 s at CCNL2 ENSGOOG00221578 0.021013 | 05863072 G.418618 8.822311 1 £36.33 cyclin L2 [Source:HGNT Symbol; Acc:20570]
32811 _at MYQOLC ENSGOOD00197879 0.031088 { 0.6404768 5.336457 8.69598 17 pi3.3 myosin IC [Source:HGNC Symbol; Acc: 7597]
213737 x_at SGOLIGAR] ENSGOOG00153666 0.031114 § 1.28341014 G. 220756 7.6265684 15 gl1.2 golgin A% family, member | [Source:HGNT Syrmbol; Acc:26660]
202351 at iTRAV ENSGOOOO0138448 2.031169 1.360405 5.310597 7.550188 2 32,1 integrin, aipha V [Source: HGNC Syrmbol; Acc:6150]
226066_at MITF ENSGOG000187098 0.031203 | 1.3%46024 8.259922 6.86532 3 pid.d microphthalmia-associated transcription factor [Source: HGNC Symbol;Acc:7105]
212453 _at KIAAL27G ENSGOOG00198654 2.031275 { 0.7010336 7.669603 6.96857 10 422.3 KIAAL279 [Source:HGNC Symbol Ace:23419]
223276_at SMIM3 ENSGOG000256235 0.031482 | 1.0571958 7.313512 6.256316 5 g33.1 small integral mermbrane protein 3 {Source:HEGNC Symbol; Acc:30248]
63825_at ABHD2 ENSGOO0001405256 0.031482 | 1.0510036 %.787775 7.736771 15 426.1 abhydrolase domain containing 2 [Source:HGNC Symbol;Acc: 187171
203817 _at GULY1IR3 ENSGOGO00061218 0.031482 | 1.3742528 7.677666 6.203413 4 g32.1 guanylate cyclase 1, scluble, beta 3 [Source: HGNC Symbol; Acc:4687]
232090 _at DNM30S ENSGOOG00220630 0.031482 | 1.8766379 6.73819 4.561502 1 q24.3 DNM3 opposite strand/antisense RNA [Source:HGNC Symbol Acc:412238]
proteip kinase, AMP-activated, gamma 2 non-catalytic subunit [Source:HGNC
218292 s_at PRKAGZ ENSGOOO00106617 G.03163 | 0.7377637 7.332145 6.564381 7 G36.1 Symbol Acc:9286]
1558173 _a_at LUZP1 ENSGOOG00169641 0.03163 | 0.7965467 3.005565 8.2090G2 1 $536.12 leucine zipper protein 1 [Source:HGNC Symbol; Acc:14385]
201438 at COLBA3 ENSGOGG001563359 0.03163 { 1.6730976 11,52 9.846906 2 g37.3 collagen, type Vi, alpha 3 [Source:HGN Syrmbol; Acc:2213]
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235458 at HAVIRZ ENSGO0O0C0135077 ¢.03163 | 1.56714G G.031225 7.464085 5 q33.3 hepatitis A virus cellular receptor 2 [Source:HGNC Symbol; Acc: 18437
223393 5_at TSHZ3 ENSGO0000121297 0.03163 | 1.3239923 7607905 5.283912 19 qi2 teashirt zine finger homeobox 3 [Source:HGNC Symol; Acc: 30700]
215706 x_at 7YX ENSGOOGC0159840 0.021557 | 0.8773626 10.71626 9.828885 7 34 zyxin [Source HGNC Symbol; Acc: 13200]
219315 5 at TMEM204 ENSGOOO00131634 0.0318 { 0.9451335 7.656637 5.711803 15 p13.3 transmembrang protein 204 [Source:HGNC Symbol;Acc: 14158]
201296 s_at WSE1 ENSGOG00103046 G.0318 | 1.2622427 10.19944 2927196 17 gil.l WD repeat and SOCS box containing 1 {Source: HGNC Syrnbol; Acc:19221]
232231 _at RUNX2 ENSGOON00124813 0.0218 2.284395 .680094 5.395699 5 p21.1 runt-related transcription factor 2 [Source:HGNC Symbol; Acc: 10472
226225 _at MCC ENSGOGO00171444 0.0318 { 1.7962144 5.490805 3.69463 5 §22.2 mutated in colorectal cancers [Source: HGNC Symbol; Acc:6935]
214660 _at TGAL ENSGOOG00213649 0.0218 § 0.9359119 4.662647 3.726735 5 g11.2 integrin, alpha 1 [Source:HGNC Symbol;Acc:6134]
216903 s _at MICLIL ENSGOGO00107745 0.0318 { 0.5179458 8.825262 2.207317 10 g22.1 roitochondrial calcium uptake 1 [Source:HGNCT Symbol;Acc: 1530)
215111 5_at TaC2201 ENSGOOC00102804 0.0218 | 1.48964%3 $.321674 7.832325 13 g14.1% TSC22 domain family, member 1 [Sourca:HGNC Symbol; Acc:16826]
200782 _at ANXAL ENSGO0000164111 0.0318 { 0.9613548 10.84305 9.881696 4 27 annexin Ab [Source:HGNC SymbolAcc:543]
ATPase, aminophospholipid transporter, class {, typa 8B, member 2 [Source HGNC
226771 _at ATPSER? ENSGOOG00143515 0.0218 { 1.0811816 §.208504 7.117722 1 421.2 SymbolAcc:13534]
212185« at MT2A ENSGOOO00125148 Q.0318 { 1.0148409 12.36689 11.25225 18 gl12.2 retallothionain 24 [Source:HGNC Symbaol; Acc: 7406]
serpin peptidase inhibitor, clade G (C1 inhibitor), member 1 [Source:HGRC
200986_at SERPING]T ENSGOO000149131 0.031971 | 1.2398359 1045704 9.217204 11 g12.1 Symbol:Acc:1228]
5H3 domain binding glutamic acid-rich protein fike 3 [Source:HGNC
22126G s _at SHIBGRL3 ENSGOOG00142669 (0.0321971 | 05644103 1147106 10.90565 1 £36.11 Symbol Ace:15568]
202081 _at iER2 ENSGO0000160883 0031971 § 122394387 10.27327 9.049318 19 p13.2 immediate early response 2 [Source HGNC Syrnbol Acc:28871]
206995 _x_at SCARF1 ENAGOGO00074660 0.032439 { 0.7312947 6.493193 5.76179% 17 pA3.7 scavenger receptor class F, meamber 1 [Source HGNC Symbol;Acc:16820]
204963 _at 54PN ENSGOOG00123095 0032492 | 1.9774021 7.971609 5.924207 12 plz, sarcospan [Source: HGNC Symbot;Acc:11322]
202192 s_at GAS7 ENSGOO000007237 0.02268% { 1.0554065 G.145391 £.089984 17 pA3.1 growth arrest-specific 7 [Source:HGNC Symbol; Acc:4169]
ubiguitin-conjugating enzyme E2G faraily rember 2 [Source:HGNC
224747 3t UBE2Q2 ENSGOOO00140267 0.032685 { 1.0044345 §.252427 7.247992 15 424.2 SymbolAcc:19248]
202176 _at ZMYND1L ENSGOG00015171 0.022683% { 10017022 Q.778%63 8.776928 10 pis3 zinc finger, MYND-type containing 11 [Source:HGNC Syimbol; Acc: 16966]
209970 _x_at CASPL ENSGOO000137752 0.03271 § 1.2604855 9.149475 7.98898% 11 G22.3 caspase 1, apoptosis-related cysteine peptidase [Source:HGNC Symbol; Acc: 1499]
234987 _at SAMHD1 ENSGO0G00101347 0.022727 { 14165041 G.200321 7.783817 20 gil.23 SAM dormain and HD domain 1 [Source:HGNC Symbol; Acc: 15925]
205173 _x_at CD58 ENSGOOG00116815 0032727 { 1.6045445 9.9085 8.303956 1 plz.1 CD58 molecule [Source:HGNC Symbol; Acc: 1688]
229732 _at ZNF823 ENSGOOOG0197933 0.03272 0.5212517 4.981581 4.460329 19 pi3.2 zinc finger protein 823 [Scurce:HGNC Symibol; Acc: 209356]
37408 at MRC2 ENSGOOG00011028 003275 0.9769173 9.115946 8.142542 17 q23.2 rmannose receptor, C type 2 [Source:HGNC Symbol;Acci16875]
208922 s _at NXF1 ENSGO0000162231 0.03 (3.7165582 10.10897 9.352408 11 gl2.3 nuciear RNA export factor 1 [SourcetHGNC Symbol; Acc:8071]
200766 _at C1SD ENSGOOG00117584 0,037 10316494 11.05559 10,02385 11 pis.5 cathepsin D [Source:HGNC Symbol;Acc:2529]
209128 _at TRIPS ENSGOC000087077 .03 (.6143354 8270125 7.655729 7 g22.1 thyroid hormoene receptor interactor 6 [SourcesHGNC Syimbol;Acci12311]
cadherin-fike and PC-esterase domain containing 1 [Source:HGNC
228728 at CPEDL ENSGOOG00106034 0032727 {1 1.3257067 6.216333 7 Symbol Acci26159]
223028 _s_at SNX9 ENSGO0000130340 1.5469551 5.600897 [S) sorting nexin 8 [Source HGNC Symibol; Acc: 14573]
214464 _at CDCA2BPA ENSGOONG0143776 1.5803569 £,711309 1 CDLC42 binding protein kinase alpha (DMPK-like) [Source: HGNC Symbol;Acc:1737]
204058 s _at MET ENSGOC000065833 2.1309538 7.883911 8 malic enzyme 1, NADP{}-depandent, cytosolic [Source HGNC Symibol; Acc:6383]
dehydrogenase/reductase {SDR family} member 3 [Source:HGNC
202481 _at DHRS2 ENSGOOG00162496 0032727 {1 1.3557175 9.3739 8.018183 1 £36.22 Symbol Acc:17693]
201426 s_at Vi ENSGO0000026025 0.032727 ,86187 13.16644 12.30447 10 pi3 vimeantin [SourcetHGNC Symbol Acc: 12652}
pre-B-cell feukemia homechox interacting protein 1 [SourceHGNC
214177 5_at PEAIPT ENSGOOG0016832345 0.032727 | 0.6439449 §.558674 7.91502G% 1 21.3 SymbolAcc:21199]
218793 s _at SCMLL ENSGO0000047634 0.032727 | 1.7949304 7.348371 5553441 X p22.13 sex comb on midieg-like 1 {Drosophila) Source:HGNC Symbol;Acc:10580]
201163 s _at IGFBPY ENSGOO000163453 0032727 § 1.2772891 11.02179 9.744437 4 Gi2 insulin-like growth factor binding protein 7 [Source HGNC Symbol Acc: 54761
225406 _at TWSG1 ENSGOO000128791 0.032727 | 10154858 R3.499218 7.483723 18 pil.22 twisted gastrulation homolog 1 {Drozophila) [Source: HGNC Symbol Acc:12428]
200071 s_at RGSH ENSGOO000143248 0032727 § 1.8592561 ©.334306 733505 1 423.3 regulator of G-protein signaling 5 [Source: HGNC Symbol Acc:10001]
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204206 _at MNT ENSGOGG00070444 0.032727 | 04543166 8.03428 7.579963 17 pi13.3 MINT, MAX dimerization protein [Source: HGNC Symbol;Acc:7188]
226026_at DIRC2 ENSGOO000138463 0.032727 { 1.2125934 &.349561 7.136968 3 g21.1 disrupted in renal carcinoma 2 {Source:HGNC Symbol; Acc:16628]
2146832 s _at CLKZ ENSGOGG00013441 0.032727 | 0.9215063 10.05348 59.121974 2 g33.1 CDC-ike kinase 1 [SourcesHGNC Symbol; Acc: 2068]
218095 s at TMEM165 ENSGOOO001 34851 0.032727 { 0.7881717 10.38715 9.538576 4 gl2 transmembrang protein 155 [Source:HGNC Symbol;Acc:30760]
feline leukemia virus subgroup C cellular receptor farnily, member 2 [Source:HGNC
219316 s_at FLVCR2 ENSGOOG00119656 0.032727 | 0.8558016 7.371184 6.515383 14 Q2 Symbol Ace: 20105
226763 _at SESTD1 ENSGOOOO0187231 0.032727 { 1.05956477 5.549725 8.450077 2 G SEC14 and spectrin domains 1 {Source:HGNT Symbol; Acc: 18375]
heparan sulfate {giucosamine) 3-O-sulfotransierase 381 [Source:HGNC
227361 _at HS35T2B1 ENSGOOG00125430 0.032727 | 15227184 7.752502 6.229784 17 pl2 Symbol;Acc:5198]
205248 _at DOPEY2 ENSGO0000142197 0.032727 (.61980% 7.178375 5.558567 21 22,12 dopey family member 2 {Source:HGNC Symbol;Acc:1291]
211026 s_at MGLL ENSGOOG00074416 0.032727 | 13462606 G.704251 8.35795 3 G213 monoplyceride lipase [Source:HGNC Symbol; Acc:17638]
212224 at ALDHIAL ENSGO0000165092 0.032727 | 2.3279866 5.644018 7.316031 9 g21.13 aldehyde dehiydrogenase 1 farnily, member Al [Source:HGNE Symbol;Acc:402]
2001215 at PLS3 ENSGOOG00102024 0.032727 1.84606% 7.9037 6.057531 X 23 plastin 3 [Source:HGNC Symbol;Acc:9091]
218432 at FEXO3 ENSGOO000110429 0.032727 { 0.969202% £.759587 5.750384 11 pl3 F-box protein 3 {Source:HGNE Syrmbol; Acc: 13582]
212428 at KIAAD268 ENSGOOO00136813 0.022727 { 05027122 8.88096 2.27824% 9 g31.3 KIAAQ36S [Source: HGNC Symbol; Acc:29020]
203394 5 _at HES1 ENSGO0000114315 0032727 { 1.1805255 2.074966 7.884441 3 G629 hairy and enhancer of split 1, {Drosophila} [Source:HGNC Symbol;Acc:5182]
235125 _x_at FAMTIA ENSGO0G00180488 0.032727 § 0.7890075 6.5513%91 5.762383 1 p31.1 farnily with sequence similarity 73, member A [Source:HGNC Syrbol;Acc:24741]
224690 _at FAMZ10B ENSGO0000124098 0032727 { 1.2185977 8.947455 7.728858 20 132 family with sequence sirilarity 210, member B [Source:HGNC Symbol;Acc: 16102
solute carrier family 2 {facilitated glucose transporter), member 9 [Source:HGNC
219993 _at SLCZASQ ENSGOOG001092667 0.022727 { 0.7452065 742728 6.682073 4 pi6.1 Symbol Ace:1234456]
214560 _at PR3 ENSGOOG00187474 0.032727 | 1.5525474 10,131159 8.55904 19 413.4% formyi peptide receptor 3 {Source:HGRC Symbol;Acc:2828]
210946 at PPAP2A ENSGOGO00067113 0.032727 § 0.8694264 3.48212 7.6125694 5 gil.2 phicsphatidic acid phosphatase type 24 [Source:HGNC Syrnbol; Acc:9228]
210817 _5_at CALCCCOZ ENSGOO000136435 0.032727 { 0.9010721 10.04862 9.,147547 17 21.32 calciurg binding and coiled-coil domain 2 [Source: HGNC Symbol; Acc:299172]
208676 _at ACTN1 ENSGOGG00072110 0022727 { 14921208 G.059967 7.567836 14 g24.1 actinin, alpha 1 [Source:HGNC Symbol;Acc:163]
1561226 _at XCR1 ENSGOOG00173578 0.0 27 § 09280383 4980618 4,05258 3 p21.31 chemaokine {C motif} receptor 1 [Sourca:HGNC Symbol Acc:1625]
229256 _at PGM2LT ENSGO0000165434 0.032727 | 0.950253% 6.806744 5.85649 11 gli3.4 phosphogiucomutase 2-like 1 [Source:HGNC Symbol Acc:20898]
excision repair cross-complementing rodent repair deficiancy, compiementation
group 1 (includes overlapping antisense sequence) [Source:HGNC
228131 _at ERCCI ENSGOO000012061 0.032727 | 0.6586806 5.644378 7.9456897 19 413.322 Symbol:Acc:3433]
209310 s_at CASP4 ENSGO0G00136954 0.022736 { 0.9103285%4 10.58028 9.679891 11 G22.3 caspase 4, apoptosis-relatad cysteine peptidase [Source:HGNC Symbol Acc: 1505]
218729 _at AN ENSGOOG00079257 0.032736 | 1.2734357 3.382G678 7.989542 3 latexin [Source:HGNC Symbol;Acc: 13347]
227274_at SYNiZBP ENSGOG000213463 0.032835 | 0.9456553 8.953654 2.02399% 14 syhaptojanin 2 binding protein {Source:HGNC Symbol;Acc: 18955]
219147 5 _at NIMRKI ENSGOO000106733 0.032835 1.031303 £.124786 7.1034832 9 nicotinarnide riboside kinase 1 [Source:HGNC Symbol;Acc: 26057]
205083 _at AQX1 5 0.032835 | 1.3447575 6.346469 5.001711 2 aldehyde oxidase 1 [Source:HGNC Syrmbol; Aca553]
209109 s_at T5PANG ENSGOGG00000003 1.3163026 7.197532 5.88123 X tetraspanin 6 [SourcetHGNC Symbol; Acc:11258]
225303 _at KIRREL ENSGOO000183853 1.2844568 7.658036 £.373569 1 kin of IRRE like {Drosophila) [Source: HGNC SymbolAcc:15734]
225185 _at MRAS ENSGOONG0152186 1.037 7007 7.834459 6.796758 3 22 rmuscle RAS oncogane homolog [Sourca:HGNC SymbaolAcc:7227]
205716 s at DPp4 EN3GO0000197/635 1.5099205 B.788772 7.278851 2 g24.2 dipeptidyl-peptidase 4 [SourceHGNC Symbol Acc:3009]
solute carvier farnily 25 {mitochondrial carrier; phosphate carrier), member 24
2043472 _at SLC25A24 ENSGOOG00085491 ,03287 | 0.8598009 £.623813 7.624012 1 p13.3 [Source:HGNC Symbaol; Acc:20662]
202948 _at {L1RY ENSGO0000115594 0.033188 | 1.7497853 8.584053 5.834267 2 gl1.2 interieukin 1 receptor, type | [Source:HGNC Symbol;Acc:5993]
phosphatidylinositol binding clathrin assembly protein [Source:HGNC
212511 _at PICALM ENSGOO000G73621 0.033188 { 0.7422533 5.915631 65.173378 11 14, SymbolAcc:15514]
214423 at MTMRS ENAGO0000139505 0.033466 | 0.7697304 B8.954555 8.184824 13 giz.13 ryotubularin related protein € [Source:HGNC Symbaol;Acc:7453]
234021 x_at ITGB5S ENSGOOG00082781 0033488 | 1.4359772 6.631669 5.195692 3 021.2 integrin, beta 5 [Source: HGNC Symbol; Acc:6160]
227624 _at TET2 ENSGOC000168769 0.033488 | 1.0769058 7.558845 5.481937 4 q24 tet methyicytosine dioxygenase 2 [Source: HGNC Symbol Acc:25941]
225093 _at UTRN ENSGOOG00152818 0033488 | 1.5657154 10.04129 8.475572 & q24.2 utrophin {Source: HGNC Symbol;Acci12635]
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membrane bound O-acyitransferase domain containing 1 {Source:HGNC

227379 at MBOATL ENSGOQC00172157 1.2267144 7.197727 5.971012 S pz2.3 Symbol Acc:21579]
2131338 at SNAI2 ENSGOOC00019549 1.5495817 6.95332 5.403738 3 gi1.21 snail farnily zinc finger 2 [Source: HGNC Syimbol;Acc:11094]
212099 at RHOB ENSGOOGC0143878 15631977 ©.851473 8.288275 2 p24.1 ras hormolog family member B [Source: HGNC Symbol; Acc:668]
204834 5 _at ADC3 ENSGOOO00131471 1.4887152 6.950874 5.46215G 17 g21.31 amine oxidase, copper containing 3 [Source:HGNC Symbol;Acc:550]
218432 at EvC ENSGOO0C0072840 0.033801 | 0.9734954 7.657381 6.683885 4 pi6.2 Ellis van Creveld syndrome [Source: HGNC Symbol; Acc: 3497
55065 _at MARKA ENSGOCOO0007047 0.033801 { G.4501318 7.655069 7.204937 19 13,32 MAFR /microtubule affinity-reguisting kinase 4 [Source:HGNC Symbol; Ace: 13538]
226353 at SPPLZA ENSGOOC00138600 0.034001 | 1.0860363 G.824238 8.738201 15 q21.2 signal peptide peptidase like 2A [Source HGNC Symbol; Acc:30227)
216598 5 _at CCL2 ENSGO0000108691 0.034001 { 1.5741003 11.80437 10.23027 17 qi2 chiernokine {C-C motif) ligand 2 {Source: HGNC Symboi Ace: 1061.8]
226568 _at FAM 102B ENSGOGO00162636 0.034001 { 1.1%49247 7.320321 6.125386 1 pA3.7 farnily with sequence similarity 102, member B [Source:HGNC Symbol; Acc:27637]
218764 _at PRECH ENSGOOG00027075 0.034091 | 1.2242248 §.842467 7.518243 14 g23 protain kinase C, eta [Source: HGNC Syrbol; Acc: 9403}
protein kinase, AMP-activated, alpha 1 catalytic subunit [Source:HGNC
225984 at PRKAAL ENSGOOG00132356 0.03411% { 0.7616255 6.853442 6.101816 o pd3.1 Symbol; Acc9376]
201542 at SARIA ENSGOOOO0079332 2.034118 { 0.7356457 5.772431 9.036785 10 221 SAR1 hiomotog A (S, cerevisiae) {Source HENC Symbol;Acci10534]
203455 s _at SAT1 ENSGOG000130066 0.034118 1.31652 11.13299 9.816473 X p22.11 spermiding/spermine Nl1-acetyitransferase 1 [Source:HGNC Symbol; Acc: 10540]
225922 _at FNIP2 ENSGOO000052795 0.034118 | 1.5195275 %.166224 65.646697 4 32.1 folliculin interacting protein 2 [Source: HGNC Symbol; Acc:29280]
215665 _at FID4 ENSGO0O00174804 0024118 { 10211632 7416231 £.365068 11 ql4.2 frizzled family receptor 4 [Source:HGNC Symbol; Acc:4042]
221666 _5_at PYCARD ENSGOOG00163490 0.034191 | 0.6061082 $.397235 8.791128 15 p11.2 PYD and CARD domain containing [Source:HGNC SymbolAcc: 16608]
201058 s _at MIYLD ENAGOGO00101335 0.034131 | 1.26769%1 10.37627 9.108573 20 gi1.23 ryosin, light chain 9, regulatory [Source: HGNC Syraboi; Acc:15754]
UDP-N-acetyi-alpha-D-galactosamine:polypeptide N-
203397 _5_at GALNT3 ENSGOO000115339 0.034191 | 1.3066403 5.4531049 4, 2 G24.2 acetylgalactosaminyitransferase 3 (GalNAC-T3) [Source: HGNC Syrmbol; Acc:4125]
2224532 _at CYBRD ENSGOGG00071267 0024191 { 1.3157278 G.001392 7. 2 g31.1 cytochrome b reductase 1 [Source:HGNC Symbol; Acc: 20797]
208146 _5_at CPVL ENSGOO000 106065 0.034191 { 1.94325647 $.524937 7. 7 pi4.3 carboxypeptidase, viteliogenic-like [Source:HGNC Symbol; Acc:14399]
2273324 at UsP54 ENSGOG000166348 0.034191 | 0.5350048 7.632457 7. 10 §22.2 ubiguitin specific peptidase 54 [Source:HGNC Symbot;Acc:23513]
226534 at KITLG ENSGOOG00048130 0034191 | 1.6871203 6.504808 4, 12 421.32 KIT ligand [SourcetHGNC Symbol;Acc:6343]
229120 s at CDC428EL ENSGO0000197/622 0.034191 | 10261208 5.039742 8.0 1 g21.3 CHCA2 sall effector 1 [Source:HGNC SymbaolAcc:17719]
protein phosphatase 2, regulatory subunit B, delta [Source: HGNC
225066_31 PPP2RZD ENSGOOG00175470 0.034191 { 0.4100232 6.515125 6.105102 10 26.3 SymbolAcc:23737]
211977 at GPR1G7 ENSGOOO00148358 0024191 { 0.4150635 7.32333 6.508267 9 G protein-coupled receptor 107 {Source:HGNC Symbol; Acc: 17830]
217967 s _at FAMIZ9A ENSGOO000135842 0.034181 § 1.6316176 ©9.361852 7.730234 1 family with seguence similarity 129, member A [Source:HGNC Symbol;Acc: 16784]
207705 _s_at MENL ENSGOG200101004 0.034191 | 0.4580325 7.469272 7.01123%9 20 nineip-like [Source: HGNC SymbolAcc:29163]
ubiguitin protein ligase £3 component n-recognin 3 {putative} [Source HGNC
230029 _x_at UBR3 ENSGOOO00144357 0.034212 | 0.7132327 7.406814 5.693581 2 431.3 Symbol Acc:30467]
227236 _at TSPANZ ENSGO0000134198 0.03424 | 1.1605259 6.827258 5.666732 1 pA3.2 tetraspanin 2 [Sourca:HGNC Symbol; Ac 20659]
202510 s_at TNFAIP2 ENSGOO0G0185215 (.03424 | 16113115 10.92695 9375641 14 q32.32 turnor necrosis factor, alpha-induced protain 2 [Sourca:HGNC Symbol; Acci 11895]
202450 s_at CT3K ENSGO0000143387 0.034334 | 20587683 10,3433 8.284534 1 g21.3 cathepsin K [Source:HGNC Symbol, Acc:2536]
226395 _at HOOK3 ENSGOOG00168172 0.034361 | 09073842 ©.098733 £.19234% 8 p11.21 hook homolog 3 (Drosophila) [Source:HGNC SymbolAcc:23576]
219403 s at HPSE ENSGOGO00173083 0.034374 | 1.2733775 7.0734171 5.800034 4 g21.23 haparanase [Source:HGNC Symbnl Acc:5164]
calcium channel, voltage-dependent, alpha 2/delta subunit 1 [Source:HGNC
227623 _at CACNA2D] ENSGOOG00153558 0.034403 | 1.5093742 5.5233191 4,013817 7 21,11 Symbaol;Acc:1399]
202233 _at PARP4 ENSGO0000102699 0.034401 | 0.9202135 8.568361 2.648148 13 gi2.12 poly {ADP-ribose} polymerase family, member 4 [SourceHGNC Symbol; Acc:271]
204646 _at DPYD ENSGOO000188641 0.034427 § 1.7165381 £.184742 6.468204 1 p21.3 dihydropyrimidine dehydrogenase [Sourcet HGNC SymbolAcc:3012]
2009335 at DCN ENSGOG000011465 0.034607 | 20562205 B8.106748 6.050528 12 g21.33 dacorin [Source: HGNC Symbonl;Acc:2705]
202341 s_at TRIM2 ENSGOOGC0109654 0034607 | 1.1549983 7.682678 3.52768 4 g31.3 tripartite motif containing 2 {Source: HGNC SymbohAcc:15974]
202386 _at TBC1D4 ENSGOO000136111 0.034612 | 1.59856356 5.927925 8.325289 13 G22.2 T8C1 domain farmily, member 4 [Scurce: HGNC Syimboi;Acc:19185]
202465 at PCOLCE ENSGOOG00106333 0.024687 { 1.110793 ©.858341 8.747547 7 g22.1 procollagen C-endopeptidase enhancer [SourcerHGNC Symbol; Acc:8738]
218501 _at ARHGEF3 ENSGOOD001635947 0.03471 1.211801 5.645779 8.433878 3 pld3 Rho guanine nucleotide exchange factor {(GEF} 3 {SourceHGNC Symbol AcciB683]
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203935 _at ACVR ENSGOQG00115170 G.03471 § 0.9297485 7.582%4 6.66313%1 2 g24.1 activin A receptor, type | [Source:HGNC SymbolAcc:171]

227726 _ak RNF1e6 ENSGOOO00158717 0.034778 { 0.7652554 2490242 5.724987 15 g24.3 ring finger protein 166 [Source:HGNC Symbol; Acc:28856]

225351 at FAMASA ENSGOOG00118579 0.034778 0.712687 7.885553 7.272871 10 26.11 farnily with seqguence similarity 45, member A [Source:HGNT Syrbol;Acc:31793]
209967 5_at ZREM ENSGOO000095794 0.034778 | 1.4987082 2008163 5.509455 10 p11.21 cAMP responsive element modulator [Source: HGNC Symbol;Acc:2352]

217767 _at C3 ENSGOOO00125730 0.024902 1.610203 11.06258 9.452253 19 pi13.3 cormplement component 2 [Source:HGNC Symbol;Acc:131.8]

202377 _at LEPROT ENSGOOG00213625 0.034902 | 0.9587583 £.927718 7.96896 1 p31.3 leptin raceptor overlapping transcript [Sourca:HGNC Symbol Acc: 29477
212067 _s_at CiR ENSGOG00015%4032 0.024902 { 10958838 108772 9.881414 12 £i3.31 cormnplement component 1, r subcomponent [Source:HGNC Symbol;Acc: 1246]
206461 _x_at MTIiH ENSGOOG00205358 0.03490G7 | 0.9374798 10.9411 10003262 15 al3 matalicthionein 1H [Source: HGNC Symbol; Acc: 7400]

212653 _at RHOBTRIL ENSGOG3000724272 0.03492 { 1.2780518 5.303259 4025208 10 g21.2 Rho-related BTE domain containing 1 iSource:HGNC Symboi Acc:18738]

2132077 _at YTHDC2 ENSGOOC00047188 0.03492 | 1.0822747 7.180413 5.078638 5 4222 YTH domain containing 2 {Source:HGNC Symbol;Acc:24721]

238617 _at KIF265 ENSGO0000162849 0.03492 | 1.8167267 7548087 5.73136 1 a44 kinesin farily member 268 [Source:HGNC Symbol;Acc:25484]

201540 _at FHL ENSGOOG00022267 0,03492 § 2.0509145 £$.481468 £.390554 X 426.3 four and a half LM domains 1 [Source HGNC Symbol Acc:3702]

227325 _at PRR24 ENSGOO000257704 0.03492 | 0.5%900983 78239538 7.23384 19 g13.32 proline rich 24 [Sourca:HGNC Symbol; Aca2 7406]

nudf nuciear distribution £ homolog (A, nidulans}-ike 1 [Source: HGNC
208093 s_at NDELT ENSGOOG00166579 0034947 | 0.7410348 £.576081 7.835046 17 p13.1 SymbolAcc:17620]
protein tyrosing phosphatase, non-receptor type 12 [Source:HGNC

202006 _at PTPN12 ENSGO0G00127247 0.02508% { 10182628 G.540274 2522011 7 gll.23 Symbol Acc:9645]

206216 _at WDR4ES ENSGOOO00196598 2.035089 0.656735 §.826888 8.130093 X pi11.22 W repeat domain 45 [Source:HGNC Symbol;Acc:28912]

225782 _at MSRE3 ENAGOG000174099 0.03508% | 1.44432755 6.514716 5.07034 12 ql4.3 rethionine sulfoxide reductase B2 [Source:HGNC Symbol;Acc:27375]

200602 _at APP ENSGOO000142192 (3.035083 1.32593 .055535 7.729605 21 q21.3 amyloid beta (A4} precursor protein [Source:HGNC Svimbol; Acc:620]

cytoplasmic polyadenyiation element binding protein 2 [Source HGNC

226979 _at CPEB2 ENSGO0G00137449 0.035264 | 1.2264987 7.611624 £.285126 4 p15.33 Symibol Acc:21745]

218986 5_at DOX60 ENSGOOC00127628 0.035216 { 1.4860214 §.318531 6.83251 4 432.2 DEAD (Asp-Glu-Ala-Asp) box polypeptide 60 [Sourca:HGNC Symbol; Acc:25347]

203139 _at DAPKI ENSGOOO00196730 0.025316 { 1.707948G 8.912548 7.20459% 9 q21.33 death-associated protein kinase 1 [Source:HGNC Symbol; Acc:2674]

213764 s _at MFAPS ENSGOO000197614 0.035435 | 1.2579822 5.790529 4,492547 12 p13.31 microfibrillar associated protein 5 [Source:HGNC Symbol Acc:29673]
202565 _s_at SViL ENSGO0000197321 0.03563% | 1.3890532 8.635445 7.2463%4 10 pdil.23 supervillin [Sourca:HGNC Symbol;Acc: 11480]
210968 _s_at RTN4 ENSGOOG00115310 0,03577 § 0.8295931 10.69653 9.86693% 2 p16.1 reticulon 4 [Source: HGNC Symbol; Acc:14085]

225562 _at RASAS ENSGO0000185989 0.03578 | 09721275 5.062085 8.089957 13 a34 RAS p21 protain activator 3 [Source:HGNC Symbol;Acc:20331]

218454 at PiRDT ENSGOO000121316 0.035726 § 1.4419824 10.25392 8.£11935 12 pi3.1 phospholipase B domain containing 1 {Source:HGNC Symbol; Acc:26215]
209467 s _at VIKNKL ENSGOO000079277 0.035868 | 0.7832944 R.294847 7.511553 1 p33 MAP kinase interacting serine/threonine kinase 1 [Source:HGNC Symbol;Acc:7110]

226869 at MEGFE ENSGOOC00162551 ¢.03585 § 1.265043 7.858101 £.594058 1 £36.32 multiple EGF-like-domains 6 [Source:HGNC Symbol Ace:3232]

2215638 at AHIL ENSGOOD0N135541 0.03595 | 1.0761406 7.793652 6717512 5 g23.3 Abeiscn helper integration site 1 {Source:HGNC Symbol;Acc:215751
1569157 s _at ZNFEAS ENSGOOC00136605 ¢.03585 § 0.7746232 6.057018 5.282395 19 pi3.2 zine finger protein 846 [Source:HGNC Symbol; Acc: 27260}

tRNA splicing endonuclease 34 homolog {5, cerevisiae} [Source HGNC
218132 s at TSEN34 ENSGOOS00170892 0.03595 | 0.42880666 &.237399 7.758532 19 ¢13.42 Syribol Acc: 15506]
201591 s at NISCH ENSGOOC00010322 (0.036284 | 0.4056482 £.996513 8.580865 3 p2l.l nischarin {Source:HGNC Syrmbol; Acc: 18006]
227098 at DUSP18 ENSGOOS00167065 0.036417 | (0.4821636 7.203923 5.72175% 22 gl2.2 dual specificity phosphatase 18 [Source:HGNT Symbol Acc: 18484]
203910 _at ARHGAPZO ENSGOOC00137562 0036417 § 15131659 7.336341 5.823171 1 pz1.3 Riio GTPase activating protein 29 [Source:HGNC Symbol;Acc:30207]
1555847 a st LOC284454 MA 0.036417 { 0.9290134 5.021958 &.052945 NA NA NA
i 0C1005075
241352 s at a7 NA 0026417 0.563124 6.938192 £6.375068 NA NA NA
v-crk avian sarcoma virus CT10 oncogene homolog [Source: HGNC

202225 at CRK ENSGO0000167193 0.036417 { 0.7660484 5.380488 8.614439 17 pA3.3 SymbolAcc:2362]

232915 at PDZRN3 ENSGOOG00121440 0036491 { 1.3125793 6.713045 5.406466 3 pi3 PDZ domain containing ring finger 3 [Source: HGNC Symbol; Acc: 177041

202920 _at ANKZ ENSGO0000145262 0.036491 | 1.4633341 8.124628 5.661234 4 Q25 ankyrin 2, neuronal [Source:HGNT Symbol; Acc:493]

235391 at FAMS2AL ENSGOO000188343 (0.036548 § 0.6211362 7.223439 6.602303 g g22.1 farnily with seqguence sirilarity 92, member Al [Source:HGNC Symbol;Acc:30452]

224906 _at ANCE ENSGOOC00177119 0.036675 | 0.8771124 R.664683 7.787571 12 ql2 anoctamin 6 [SourcetHGNC Symbol; Ace: 252401
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inositol polyphosphate-4-phosphatase, type |, 107kDa {Source:HGNEC

227087 at INPPAA ENSGOOC00040533 00365675 { 1.02678%4 £.031874 7.005085 2 qll.2 Symbol;Acc:6074]
225931 s at RNF213 ENSGO0000173821 0.036802 { 1.1072523 5.749178 3.641926 17 g25.3 ring finger protein 213 [Sourcet HGNC Symbot; Acc: 14539]
232690 at DDHEZ ENSGOOC00085788 (0.036831 | 0.8783562 G. 176867 8.268511 8 pi1.23 DDHD domain containing 2 [Source: HGNC Symbol;Acc: 29106]
solute carrier farnily 25 {mitochondrial carrier; oxoglutarate carrier), member 11
206003 _at SLCZ5A11 ENSGOOS00108528 0.036891 | (0.4377232 7.954667 7.516944 17 p13.2 [Source HGNC Symbol; Acc: 10581]
202206 _at ARL4AC ENSGOQC00188042 0.036891 { 1.3898051 G.321387 7.631582 2 37.1 ABDP-ribosylation factor-like 4C [Source: HGNC Syimbol; Acc:698]
232000 _at TTC33B ENSGOOS00155158 0.03706€ { 1.3565126 4978733 3.62222 g 223 tetratricopeptide repeat domain 398 [Source:HGNC Symbol; Acci23704]
225386 s _at HNRPLL NA 00327068 | 1.4593954 G.A21602 7.662206 NA NA NA
2264038 _at TBC1D20 ENSGOOGO0125875 0.037068 { 0.5055858 %.065324 8.459738 20 pi13 TBC1 domain family, member 20 {Source:HGNC Symbol; Acc:16133]
ArfaAP with GTPase domain, ankyrin repeat and PH domain 1 [Source:HGNC
204066 s_at AGAPL ENSGOOC00157585 0.037088 { 1.0789416 6.07508 4,996135 2 q37.2 Symbol Acc:16922]
KIAAD232 ENSGOOS00170871 0.037088 { (0.5802105 R.606785 8.016575 4 ¢16.1 KIAADZ232 [Source: HGNC Symbol; Acc:28892]
pieckstrin homology domain containing, family H (with MyTH4 domain) member 1
PLEKHHI ENSGOQC00054650 (0.037088 { 0.8526951 5.954558 5.012263 14 qz4.1 {Source:HGNC Symbol; Acc:17733]
KATNBLY ENSGOO000134152 0.037088 { 0.5971703 7.264443 5.667273 15 qld katanin p80 subunit B-ike 1 [SourceHGNC Symbol; Acc:263199]
GLIPR2 ENSGOOC00122654 0.037324 { 0.8539107 7.844159 £.900248 E] p13.3 GL! pathogenesis-reiated 2 [Source: HGNC Symbol Acc: 18007]
SR ENSGOOS00021831 0.037324 | 1.3824683 6467921 5.085452 5 g25.1 estrogen receptor 1 [Source: HGNC Symbol; Acc:3467]
TTC31 ENSGOQG00115252 0.037324 | 0.67265C 8.52415% 7.851508 2 pi3.1 tetratricopeptide repeat domain 31 {Source: HGNC Syrmibol; Acc: 25753
227961 _at TSR ENSGO0000164733 0.037324 { 1.33813%96 10.24117 8.803035 3 p23.1 cathepsin B [Source:HGNC Symbol; Acc: 2527
1555047 a_at KIAAGBA5L ENSGOOG00196123 0.037413 | 0.8767425 7.925107 7.048364 16 g22.1 KIAAO895-like {Source: HGNC SymbotAcc:34408]
206540 _at IGF1 ENSGOOO00017427 0.037413 | 1.5225085 %.256633 5.734124 12 G23.2 insulin-like growth factor 1 (somatomedin C} [Source:HGNC Symbol;Acc: 5464 ]
203651 at ZFYVELS ENSGOO000033315 0.037413 | 1.0251416 8.527484 7.502343 o gl4.1 zing finger, FYVE domain containing 16 [Source:HGNC Symbol; Acc:20756]
224900 _at ANKFYL ENSGOO000185722 0.037546 (.532953 2.58147 8.048518 i7 pl3.2 ankyrin repeat and FYVE domain containing 1 [Source:HGNC Syrnbol;Acc:20763]
solute carrier family 17 {anion/sugar transporter), membear 5 {Source:HGNC
223443 at SLCEITAS ENSGOGG001193599 0.037527 0.645006 6.824:16 €.17961 8 G613 Symbol Ace: 10633
204294 _at AMT ENSGO0000145020 0.037627 | 0.3994342 8335214 7.93577¢ 3 (21,31 aminomethyltransferase [Source:HGNC Symboi; Acc:473]
204040 at RNFI144A ENSGOOC00151652 0.0375682 | 14813478 6.933004 5.451556 2 £25.2 ring finger protein 1444 [Source:HGNC Symbol Acc:20457]
spermidine/spermine Nil-acetyitransferasa family member 2 [Source:HGNC
225272 _ak SAT2 ENSGOO0O0141504 0.037706 { 0.61856121 5.078151 8.459538 17 pi3l SymbolAcc:23160]
204464 s_at EDNRA ENSGOOGGC0151617 0.037706 { 1.4248341 7.17677 5751936 4 q31.22 endothelin receptor type A [Source  HGNC Symbol;Acc:3179}
205011 _at VWABA ENSGO00001100602 0.037706 | 1.5010688 8178127 6.577058 i1 24 .2 von Witlebrand factor A domain containing 5A [Source HEGNC Symbol; Acc: G658]
calmodulin regulated spectrin-associated protein family, member 2 {Source:HGNC
212765 at CAMSAP2 ENSGOOG00118200 0.027714 | 1.0702776 7.58516% €.514887 1 g32.1 Symbol Ace: 29188]
212524 5 at CHN1 ENSGOOOO01 28655 0.037755 { 1.1993666 %.33G42 7.1400532 2 431.1 chimerin 1 [Source:HGNC Symbol;Acc:1943]
208213 at CBR1 ENSGOOG00158228 0.027828% 0.71634 G.378176 8.661836 21 g22.12 carbonyl reductase 1 [Source:HGNT Symbol;Acc: 1548]
207738 s_at NLKAPL ENSGOO0ON0E1675 0.037828 { 1.74201638 5.909032 4.167015 2 G323 NCK-associated protein 1 [Source:HGNC Symbol; Acc: 7666]
leukocyte immunoglobulin-like receptor, subfarnily B {(with T™ and ITIM domains),
206356 _at LILRB5 ENSGOGG00105609 ¢.03795 | 1.5873192 8.757052 7.169773 19 gl13.42 member 5 [Source:HGNC Symbol; Acc:6608]
200687 _at HK1 ENSGOOOO0156515 0.03798% { 0.4G70804 1098017 12.4830 10 g22.1 haxokinase 1 [SourceHGNC SyrmbolAcc:4822]
EGF, [atrophilin and seven transmernbrane domain containing 1 [Source:HGNC
215134 at ELTR ENSGOOG00162618 ¢.03804 1633117 7.997273 6.264156 1 p3L.1 Symbol Ace: 20822
222284 s5_at RAB27A ENSGOO000069G74 0.038154 | 15128756 7.227373 5.7144497 15 21.3 RAB27A, member RAS oncogene family [Source:HGNC Symbol; Acc:9766]
201057 s_at GOLGEL ENSGOOG00173230 ¢.03845 | 0.6396181 G.220834 8.581216 3 913.33 poigin B1 [Source:HGNC Symbol;Acc:4429]
haparan-alpha-glucosaminide N-acetyltransferase [Source:HGNC
218017 s at HGSNAT ENSGOO000165102 0.038567 1.101853 &.583263 7.48147 3 11,21 Syrbol Acc:26527]
226905 _at FAMIOIR ENSGOGC00183638 G.03866 | 1.3556387 8.832332 7.476743 i7 pi3.3 farnily with seqguence similarity 101, mernber B [Source:HGNT Symbol; Acc:28705]
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NADH dehydrogenase {ubiquinone) flavoprotein 3, 10kDa [Source:HGNC

226616 s_at NDUFVE ENSGOQC001560154 0.0385672 | 0.6620658 9.803934 g22.3 Symbol;Acc:7719]
RNA binding motif, single stranded interacting protein 1 [Source:HGNC
215127 s at RBMST ENSGOOO00153250 0.03870€ | 09857614 8.074385 G242 Syrmibol; Acc:9807]
212373 at FEM1B ENSGOO0001653018 (.038897 | 0.9618687 7.466287 423 fern-1 homolog b {C. elegans) [Source: HIGNC Symbol; Acc:3649]
222750 s _at SRD5AZ ENSGO0000128039 0.038897 | 0.7626054 7489212 qi2 steroid 5 alpha-reductase 3 [Source:HGNC Syimbol;Acc:25812]
236006_s_at AKAPLID ENSGOOG00108599 (0.039007 § 0.6550377 7173245 pil.2 A kinase {PRKA} anchor protein 10 [Source:HGNC Syimbol; Acc:368]
CKLF-like MARVEL transmembrane domain containing 3 {Source:HENC
224733 at CMTM3 ENSGOOS00140931 0.035182 | 0.6802657 9.252469 Q21 SyrmiboelAcc:18174]
204981 at SLC22A18 ENSGOO000110628 (.039182 § 0.5611839 7.028756 pis5.4 solute carrier family 22, member 18 [SourceHGNC Symboi; Acc: 10564]
223077 _at TMOD3 ENSGOOD0N138594 0.03924 { 1.0922066 5.872514 G21.2 tropomodulin 3 (ubiquitous) [Source:HGNC Symiboel Acc: 11873]
205686 at 51008 ENSGOOCC0160307 (0.039241 { 0.5012906 5.860578 g22.3 $S100 calcium binding protein B {Source:HGNC Symbol; Acc: 10500]
major facilitator superfamily domain containing 6 {Source:HGNC
225325 at MFESDG ENSGO0C00151690 0.035241 | (0.8394079 7.852522 2 G32.2 SymiboelAcc:24711]
50D3 ENSGOOC00109610 (.03958 | 0.8519006 7.559732 4 pi5.2 superoxide dismutase 3, extracellular [Source: HGNC SymbolAcc:11181]
FCHOZ ENSGOOS00157107 5.03958 { 1.5637625 7.2320494 5 gl13.2 FCH domain only 2 [Source: HGNC SymbolAcc:25180]
205904 at MICA ENSGOOG00204520 (.03958 § 0.4272285 7.257525 6 £21.33 MHC class | polypeptide-refated sequence A [Source ! HGNC Symbol Acc: 7080]
226777 at ADAMIZ ENSGOODON1488438 0.03958 { 19432471 5.8281498 ¢ G26.2 ADAM metaliopeptidase domain 12 [Source: HGNC Symbol; Acc:190]
ArfEAP with RhoGAP domain, ankyrin repeat and PH domain 2 [Source:HGNC
233618 at ARAP2 ENSGOOC00047365 ¢.03958 { 1.0280821 6.5G2477 4 P14 Symbol Acc:16924]
205624 _at CPA3 ENSGO0000163751 0.03958 { 21511988 4341763 3 Q24 carboxypeptidase A3 {mast cell) [Source:HGNT Symbol;Acc:2288]
235268 at KIAADT B4 ENSGOOC00255103 .03958 { 0.8091048 5.476036 1 p34.3 KIAAQT754 [Sourcet HGNC Symbol; Acc:28111]
203572 % at TEMT ENSGOODON137364 0.03958 { 0.5543757 9.068015 5 p22.3 thiopurine S-methyltransferase [Source:HGNT Symbol; Acc: 12014]
Cis ENSGOO00018232¢6 G.03958 | 1.56283332 8.899877 iz 233.31 complement compoenent 1, s subcomponent [Source:HGNC Symbol; Acc:1247]
WDR4Y ENSGO0300085433 0.03958 { 0.7150022 5412998 1 p13.3 WD repeat domain 47 {Source HIGNC Symbol;Ace:29141]
207072 _at ILIBRAF ENSGOOC00115607 (.0395% | 0.9%16906 6.567253 2 gd2.1 interfeukin 18 receptor accessory protein [Source: HENC Symbol;Acc:5989)
EGT domain-specific O-linked N-acatylplucosamine {GIcNAC) transferase
221935 5 _at EQGT ENSGO00(N163378 0.035608 { 0.8358746 5.251227 3 pl4.l [SourceHGNC Symbol; Acc:28526]
203232 s_at ATANI ENSGOOG00124758 0.0329508 | 1.4864727 £.80735 8 p22.3 ataxin 1 [SourceHGNEC Symbol;Acc: 10548&]
202096 _5_at TSPO ENSGO000010G300 0.03977 | 0.6185613¢ 8.842973 2 g13.2 transiocator protein {18kDaj [Source HENC SymbolAcc:1158]
224813 _at WASL ENSGO0O0C0106299 (.03977 | 0.8102345 012038 q31.32 wiskott-Aldrich syndrome-like [Source:HGNE Symbol; Acc:12735]
213455 at FAMI14A1 ENSGO0000197712 0.039797 0.841638% 7.105434 pl4 family with sequence sirnilarity 114, member A1 [Source: HGNC Symboi Acc: 25087}
226273 at FAMIGIB ENSGOO000128523 0.039878 | 0.7816817 6.272374 q21.3 arnily with seguence similarity 63, member B {Source:HGNC Symibol; Acc: 26854]
osteociast associated, immunogiobulin-like receptor [Source:HGNC
1554503 a st OSCAR ENSGOODO01 70509 0.040083 { 0.4815%44 5.171388 g13.42 SymbolAcc:29560]
signal transducer and activator of transcription 4 [Source:HGNC
206118 at STAT4 ENSGOOC00138378 (0.040381 { 1.6428423 6.120901 2 q32.3 Symbol Acc:11365]
inhibitor of Bruton agammaglobulinemia tyrosine kinase [Source:HGNC
210970 s at 1BTK ENSGOOS00005700 0.040542 | (0.7538365 7.506986 gl4.l Syribol Acc:17853]
227113 at ADFEL ENSGOOGC0147576 (.040543 | 0.7061362 7.676586 gd3.1 alcohol dehivdrogenase, iron containing, 1 [Source: HGNC Syimbol; Acc:16354]
202945 s at FiHL2 ENSGOO000115641 0.040594 | 1.4031826 5.210416 gl2.2 four and a half LIM domains 2 [Source:HGNC Symbol; Acc:3703]
225579 at PQLC3 ENSGOOG00152576 0.040597 | 1.1136678 8.424205 £25.1 P loop repeat containing 3 [Source:HGNE Symbol;Acc: 28503]
235291 5 at FLiZ2255 MNA 0.040716 { 1.1195358 5.747618 NA NA
203939 _at NT5E ENSGOG000135318 0.040733 | 0.8061792 6.619052 ql4.3 5-nucleotidase, ecto {CD73) {Source: HENC Symbol;Acc:8021}
214274 5_at ACAAL ENSGOCOO0060S71 0.040794 { 0.5024181 8.863033 p22.2 acetvl-CoA acyitransferase 1 [Source: HGNC Symbol;Acc:82]
204046 _at PLCB2 ENSGOOC00137341 0.040802 | 0.5337836 8.000014 gd5.1 phospholipase C, beta 2 [Source HGNC Symbol; Acc:9055]
202392 5 at PISD ENSGOO000241878 0.041073 | 0.3563642 8.210219 g12.2 phosphatidylserine decarboxylase [Source: HGNC Symbol; Acc:8999]
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teucine-rich repest containing G protein-coupied receptor 4 [Source:HGNC
218326 s_at LGRE ENSGOQC00205213 0.041073 | 1.2551214 502211 3.766988 11 pl4.1 Symbol Acc:13299]
229118 s at ZSWIMT7 ENSGO0000214941 0.041073 | 1.0247863 7.91053 5.835744 17 pl2 zine finger, SWEM-type containing 7 iScurce HGNC Syimbol;Acc:26993]
N-ethylrmaleimide-sensitive factor attachment protein, alpha [Source: HGNC
206491 s at NAPA ENSGOQC00105402 0.041415 | 0.4554364 G.333764 8.828328 19 g13.33 Symbol;Acc:7641]
227450 at ERP27 ENSGO0000139055 0.041415 { 0.9661967 6.328614 5.362718 12 pi23 endoplasmic reticulum protein 27 [Scurce:HGNC Syimbol;Acc:26495]
200866_s_at PSAP ENSGOQC00187746 0.041415 { 1.08535%8 11.55849 10.61313 10 g22.1 prosaposin [Source HEGNC Symbol; Acc:9458]
ARP1 actin-related protein 1 homolog A, centractin alpha {yeast) [Scurce HGNC
200720 s at ACTRIA ENSGOOS00138107 0.041415 | (0.4867534 R.824862 8.328108 10 g24.32 SyribolAcc:167]
232064 _at FER ENSGOO000151422 0.041415 | 0.6560546 7.136386 6.480331 5 g21.3 fer {(fps/fes related) tyrosine kinase [SourceiHGNC SymbolAcc:3555]
217922 _at MANIAZ ENSGOOD00198162 0.041445 | (.6973584 R.202283 7.504915 1 pi2 mannosidase, alpha, class 1A, member 2 [Source: HGNC Symbol; Acc:6822]
201944 at HEXB ENSGOOGC0048860 04157 | 10109447 11,5532 10.58226 ) gi3.3 hexosaminidase B {beta polypeptide) [Source HGNC Syimbol; Acc:48749)
210986 s at TPM1 ENSGO0000140415 0.04157 { 1.6503375 5.944608 8.254271 15 G222 tropomyosin 1 {aipha) [Source:HGNC Symbol;Acc:12010]
HECT domain containing E3 ubiguitin protein ligase 2 [Source:HGNC
227568 at HECTD2 ENSGOOC00165338 ¢.04157 § 11199318 6.5685061 5.565125 10 g23.32 Symbol Acc:26736]
200645 _at GABARAP ENSGOOS00170295 0.04157 | 0.8217473 11.38104 10.7493 17 131 GABA{A) receptor-associated protein [Source: HGNC Symbol; Acc:4067]
215892 at TIVIESFL ENSGOOC00136404 04157 | 15187197 7.818559 6.300235 15 q25.2 transmembrane 5 superfarmily member 1 iSource: HGNC SyrboiAcc:11860]
222431 at SPINT ENSGOOS00106723 0.04157 { 0.7028245 9.18628 3.483455 g g2z, spindlin 1 [Source:HGNC Symbol;Acc:11243]
203665 _at HMOX 1 ENSGOGG00100292 ¢.04157 | 1.0199085 G.506814 8.486905 22 qi2.3 heme oxygenase {decycling) 1 [Source:HGNC Symbol;Acc:5013]
202506_at SSFA2 ENSGO0000138434 0.04157 { 0.9475533 2018471 7.070918 2 g31.3 spenn specific antigen 2 [Source:HGNC Symbol;Acc:11319]
221899 at NABP2L2 ENSGOOG00244754 G.04157 | 0.8653352 G.046774 8.181435 13 gli3.1 NEDDM binding protein 2-fike 2 [Source: HGNC Syrmboi; Acc: 26916
203668 _at MAN2CL ENSGO000014C400 0.04169 | 0.6339166 3.66367 8.029753 15 g24.2 mannosidase, alpha, class 20, member 1 [Source:HGNC Symbol;Acc:6827]
interfeukin 18 {interferon-gamma-inducing factor} {Source:HEGNC
06295 at 118 ENSGOQG00150752 0.041917 | 1.2521744 G.298736 8.006561 11 g23.1 Symbol; Acc: 5986]
228152 _s_at DOXG0L ENSGOODO0181381 | 0.041917 | 1.4213436 7.853792 5.432448 4 §32.3 DEAD (Asp-Glu-Ala-Asp) box polypeptide 50-like [Source HENC SymbokAcc:26429)
nudix {nucieoside diphosphate linked moiety Xi-type motif 16 {Source:HGNC
2233431 at NUDT1E ENSGOOC00198585 0.041917 | 0.8132856 6.707602 5.894316 3 g22.1 Symbol Acc:26442]
218164 at SPATAZG ENSGOOO00006282 0.041917 { 0.58792%6 5.023334 8435404 17 g21.33 spermatogenesis associated 20 {Source:HGNC Symbol Acc: 26125]
22707C_at GLTED2 ENSGOGG00120820 0.041917 § 1.7573511 5.840318 4.,082966 1z 4233 glycosyltransferase 8 domain containing 2 [Source:HGNC Symbol; Acc: 24890]
solute carrier family 35 (UDP-GIcNAC/UDP-glucose transporter), member D2
213083 at SLCIBD2 ENSGOO000130958 0.041917 { 0.8293654 7.315854 5.43648%9 g g22.32 [Source HGNC Symbol; Ace:20799]
224772 at NAVY ENSGOOC001343649 0.041917 { 1.0514789 7.602146 6.550667 1 g32.1 neurcn navigator 1 {Source:HGNT Symbol; Acc: 15985]
22G287 _at PCNX ENSGOCOO0106731 0.041917 { (.9439305 7.566202 5.622271 14 G24.2 pecanax homolog (Drosophila) [Source:HGNE Symbol; Acc: 19740]
201200 _at {REG1 ENSGOOG00143162 0.041917 { 1.0581554 11.10069 10.04253 1 q24.2 celiular repressor of E1A-stimulated genes 1 [Source HGNC Symbol;Acc:2351]
interferon-induced protein with tetratricopeptide repeats 3 {Source:HGNE
229455 at IFIT3 ENSGO0000119917 0.041917 { 1.6631875 5.084235 7.421037 10 g23.31 Symibol:Acc:5411]
228249 at Cliorf74 ENSGOOC00166352 (0.041917 { 0.8487982 5.1743349 4,325541 11 pi2 chromosome 11 open reading frame 74 [Source: HGNC Symbol; Acc:25142]
38487 at STABL ENSGOOOO0010327 0.04205% { 1.0905804 5.31099 8.22041 3 p21.1 stabilin 1 [Source:HGNC Symbol;Acc:18628]
202974 _at MPPL ENSGOOGGC0130830 0.0420538 | 1.0629761 9.51456 8.551584 X 28 membrane protein, paimitoylated 1, 55kDa [Source: HGNC Symbol; Acc: 7219
226513 at HEATRBA ENSGOOO001 29483 0.04205% { 0.751035%% 7.259761 65508721 14 gl2 HEAT repeat containing 5A [Source:HGNC Symbol;Acc:20276]
major facilitator superfamily domain containing 8 {Source:HGNC
228282 at MFSDE ENSGOOG00164073 (4.042055 | 0.8152732 7.582661 €.76338% 4 428.2 Symbol Ace: 28486]
203675 _at NUCB2 ENSGOO00007C081 0.042059 { 0.9057747 5.751658 8.8455924 11 pisl nucieobindin 2 [Source HGNC Symbol; Acc:8044]
pyridine nuclectide-disulphide oxidoreductase domain 2 [Source HGNC
228384 s at PYROXD2 ENSGOOC00118543 (0.042055 { 0.3040111 6.385891 6.08188 10 g24.2 SymbolAcc:23517]
229367 s at GiVIAPS ENSGOOS00133561 0.04205% { 1.4090136 R.888668 7.4759654 7 436.1 GTPase, IMAP family member & [Source:HGNC Symbol; Acc:21918]
218309 _at CAMKINL ENSGOGG00162545 0.042055 | 1.26053233 7.858837 6.608303 1 £36.12 calcium/calmodulin-dependent protein kinase H inhibitor 1 {Source
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Symbol Ace:24190]

calcium channel, voltage-dependent, beta 3 subunit [Source:HGNEC

34725 at CACNB3 ENSGOOS001E7535 0.04205% | 0.4135308 6.934617 5.520986 12 g13.12 Symibol:Acc:1403]
232670 at ELN ENSGOOC00048540 (0.042055 § 1.2311529 3.8137 7.582547 7 g11.23 elastin {Source: HGNC Symbol, Acc:3327]
229800 _at DCLK1 ENSGOOO00133083 0.04205% { 1.4985924 2.412071 4513479 i3 g13.3 doublecortin-like kinase 1 {Source:HGNC Symbol;Acc: 2700]
201975 _at CLIPL ENSGOGGC0130779 0.042246 § 1.0285112 8.482453 7.453972 1z q24.31 CAP-GLY domain containing linker protein 1 [Source:HGNC Symbol;Acc: 10461 ]
224413 5 at TMZD2 ENSGO0S00169430 0.042248 { 0.6130057 5.024042 8.411037 3 pil.22 TM2 domain containing 2 [Source:HiGNC SymboiAcc:24127]
204011 at SPRY2 ENSGOOG00136158 0.042332 | 1.3188526 7.198128 5879276 13 q31.1 sprouty homolog 2 (Drosophila) {Source:HGNC Symbol;Ace:11270]
235033 _at MNPEPLL ENSGOOOO215440 2.042332 { 0.7632057 5.890585 5.12738 20 gi3.32 aminopeptidase-tike 1 [Source:HGNC Symbol; Acc:16244]
228348 at LINS ENSGOGO0014047 1 0.042351 { 0.8898202 8.824668 7.93483% 15 G26.3 lines homolog {Drosophila) [Source: HGNC Symbol Acc:3092 2]
227628 _at GPX8 ENSGOO000164294 042351 1.180448 65.97079" 5.790347 5 q11.2 glutathione peroxidase & {putative} [Source:HGNC SyimbolAcc:23100]
vacuotar protein sorting 53 hornolog (5. ceravisiae} [Source:HGNC
1557112 a_at VPEE3 ENSGOOG00141252 0.042351 | 05180325 7.975808 7.457775 17 133 Symbol Ace: 25608]
228071 ak GiMIAPT ENSGOOOON179144 0.042351 1.647364 2992109 7.344745 7 436.1 GTPase, IMAP family member 7 [Source: HGNC Symbol; Acc:2 2404]
209264 s_at TSPANG ENSGO0000214063 0.042351 { 0.6817548 9.0067 2.324945 11 p15.5 tetraspanin 4 [Sourca:HGNC Syrbol; Acc: 11859]
208892_5_at DUSPS ENSGO0000139318 0.042353 § 1.2289738 7.99204 6.763066 12 421.22 dual specificity phosphatase 6 [Source: HGNC Syrabol; Acc:3072]
201335 _x_at IFITAVZ ENSGO0G00185201 0.042351 § 0.7393922 11.67358 10.93419 11 p15.5 interferon induced transmembrane protein 2 [Source:HGNC Syrmbol; Acc:5413]
222802 _at EDN1 ENSGOO000G72401 0.042351 | 1.4605418 6.222745 4.562204 5 P24l endothelin 1 [Source:HGNC Symbol;Acc:2176]
1553395 a_at CD200R1 ENSGOO000153606 0.042351 { 1.2569103 6.454779 5.207868 3 qi3.2 CD200 receptor 1 [Source:HGNC Symbol Acc:24235]
226399 _at DNAIBIA ENSGOO0C01564031 0.042351 | 0.8499477 £.162884 7.312937 4 G23 Dnal {(Hspa) homelog, subfamily B, membar 14 [Source:HGNC Symbol Acc:25881])
226490 at NHSLT ENSGO0000135540 0.042351 | 1.1946659 7.117631 5.522965 [S) G24.1 NHS-like 1 [Source:HGNC Symbol;Acti21021]
222513 s at 5ORB51 ENSGOO000095637 3.042351 1.325461 £,112253 6.786832 10 q24.1 sorbin and SH3 domain containing 1 [Source:HGNC Symbol;Acc:14565]
218705 _s_at SNX24 ENSGOG200064652 0.042351 | 0.9094316 7.531422 6.62199 5 g23.2 sorting nexin 24 [ScurcerHGNC Symbol;Acc:21533]
226837 at SPREDI ENSGOO0C01566068 0.042351 § 1.2128712 7.561562 6.34869 15 Gl4 sorouty-ralated, EVHI domain containing 1 {Source: HGNC Symbol Ace:20249]
225332 at FALCHEL:) ENSGO0000162373 0.042351 { (.6244721 7.31379 5.689312 1 p32.3 zye-11 family member 8, cell cyole regulator [Source: HGNC Symbol; Ace: 25820]
204955 at SRPX ENSGRO0C0101855 0.042351 § 1.7651767 7.330012 5.560835 X pild sushi-repeat containing protein, X-linked [Source:HGENC Syimbol;Acc:11309]
210840 s at IQGAPL ENSGOOS00140575 0.042351 | 0.8156678 10.60381 9.788142 15 426.1 1Q motif containing GTPase activating protein 1 [SourcerHGNC Symbol Acc:6110]
201494 at PRCP ENSGOOGC0137509 0.042351 § 0.8806117 10.84225 9961535 11 gd4.1 prolyicarboxypeptidase {angiotensinase ) [Source HGNC Symbol; Acc:9344]
204415 at IFIG ENSGO0000126709 0.042351 § 1.1130836 5.366478 3.2533494 1 36,13 interferon, aipha-inducible protein 6 [Source:HGNC Symbol, Acc:4054]
205290 s _at NFID ENSGOOC00147362 0.042351 { 1.6557745 £.408156 6.753422 E] p22.3 nuciear factor /B [Source:HGNC SymbolAcc: 7785]
221474 _at MYL1ZB ENSG0O0000118680 0.04242 | 0.5861311 1097279 10.3%666 18 pil.31 ryosin, light chain 12B, reguiatory {Source:HGNC Symbol Acc: 29827}
solute carrier family 25 (mitochondrial carrier; Graves disease autoantigen),
235747 at SEC25A15 ENSGOQC00122512 0.04242 § 0.54604%4 7.042745 £.496556 10 qz1.3 mermber 16 [Source HGNC Syrmbol; Acc: 10586]
201924 at AFF1 ENSGOO000172493 0.04242 { 0.9520638 10.24162 9.285557 4 g21.3 AF4/EMR2 faraily, member 1 [Source:HGNC SymbolAcc: 7135]
238045 x at PTMS ENSGOOC00159335 (0.0425386 | 0.6071624 G.924388 9317226 12 pi3.31 parathymosin [Source: HGNC Symbol Acc:95258]
213943 at TWISTL ENSGO0000122691 0.0425496 { 1.1687342 7.271938 5.103204 7 p21.1 pwist basic helix-loop-helix transcription factor 1 [Source:HGNC Symibol;Acc:12428]
226752 at FAM174A ENSGOGG00174132 0.0425%6 { 0.9287163 5.776449 4.847732 g q21.1 farnily with sequence similarity 174, mermber A [Source:HGNC Symbol;Acc:24343]
201876 _at PON2Z ENSGOOOO0105854 0.0427 1.1875711 5.054738 7.867167 7 421.3 paracxonase 2 {Source:HGNC Syrmbol; Acc:9205]
integrin, aipha L {antigen CD11A {p180), lymphocyte function-associated antigen
155424C a_at ITGAL ENSGOGG00005844 0.042882 | 1.3025054 G.317163 8.01 7 16 pll.2 1; aipha polypeptide) [Source:HGNC Symbol; Acc:6148]
203983 _x_ at 2R ENSGO0000181104 0.042891 { 1.2465189 7.440039 5.18351¢ 5 13.3 coagulation factor Il {thrombin} receptor {Source:HGNC Syrnbol; Acc:3537]
CAP-GLY domain containing linker protein farnily, member 4 {Source:HG
226425 at CLiP4 ENSGOOC00115255 (0.0423891 | 1.4558601 7.783328 6.2834068 2 p23.2 Symbol Acc:26108]
200762 _at DPYSL2 ENSGOOS00092964 0.042891 { 1.1591718 5.328124 3,168952 3 p21.2 dihydropyrimidinase-iike 2 [SourcetHGNC Symbol; Ace:3014]
223681 s_at INADL ENSGOGG00132349 0.042891 | 1.2509988 6.181877 4,920878% 1 £31.3 ina D-tike (Drosophila) [Source: HGNC Symboli Acc: 288811
11986 _at AHNAK ENSGOOO001 24942 0.042891 { 1.3341466 11.47855 10.14441 11 g12.3 AHNAK nucleoprotein [SourceHGNC SyrmbolAcc:347]
204112 s at HNMT ENSGOOG00150540 0042891 1.303475 8.6815933 7.378458 2 G22.1 histarnine N-methyliransferase [Source HGNC Syrbol; Acc:5028]
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pieckstrin homology domain containing, family M, mermber 3 {Source:HGNC
235360 _at PLEKHMZ ENSGOOC00178385 (0.0423891 | 0.4363264 7.481078 7.044751 2 q33.3 Symibol Acc:340086]
209276 s at GLRX ENSGOO000173221 0.04294 { 1.1533528 10.46513 8.31178 5 ql5 glutaredoxin {thioltransferase) [Source: HGNC Symbol; Acc:4330]
226113 at ZNF435 ENSGOQC00125545 0.042951 { 0.9676351 7.934453 £.9663818 1 36,12 zine finger protein 436 [Source:HGNC Symbol; Acc: 20814]

201594 5_at EGR1 ENSGO0000120738 0.043033 | 2.3562082 5.680723 7.324515 5 g31.2 early growth response 1 [Source:HGNC Symbol; Acc:3238]

204417 _at GALL ENSGOGGC00543583 0.043091 | 1.1819717 G, 186049 8.004078 14 G313 galactosylcerarmidase {Source: HGNC Symbol; Acc:4115]
profine-serine-threonine phosphatase interacting protein 1 [Source:HGNC

211178 < at PSTRIPY ENSGO0000140268 0.043102 { (0.5580401 R.764375 8,206335 15 G243 Syrbol: Acc:9580]

203088 at FBLNS ENSGOGG00140052 0.043103 | 15746104 8.128332 6.553721 14 g32.12 fibuiin & {Source HEGNC Symbol;Acc:3602)
218450 at HEBPL ENSGOO000013583 0.043103 { 0.7563211 2459513 7.703192 12 pi3d heme binding protein 1 {Source:HGNC Symibol Acc:17175)

2101132 s at NLRP1 ENSGOGG00091552 0.043128 | 0.6544652 7.398337 6.744472 17 p13.2 MNLR family, pyrin domain containing 1 {Source:HGNC Symbol;Acc: 14374}
225673 _at MYADM ENSGO0000179820 0.043128 { 1.1859735 5.460657 8.274684 19 g13.42 myeloid-associated differentiation marker [Source:HGNC Symbol;Acc:7544]
31274 at GAS2LL ENSGOGG00185340 0.043128% | 0.9591258 7.053628 6.104502 22 gl12.2 growth arrest-specific 2 like 1 [Source:HGNC Symbol;Acc: 16955]

222597 ak SNAP2SG ENSGOOS0O0099G40 2.043128 (¢.52313% 2682269 8.159131 22 gil.21 synaprosomal-associated protein, 29kDa {Source:HGNC Symbol;Acc:11133]
226279 _at PR5523 ENSGOOQ00150687 0.043153 { 1.3604267 7.675135 £.314538 11 ql4.2 protease, serine, 23 [Source: HGNC Symbol; Acc: 14370

RNA binding motif, single stranded intaracting protein 3 [Scurca:HGNC
235570 at RBMS3 ENSGOO000144642 0.043153 { 1.7823275 7.335633 5.553305 3 p24.1 SymbolAcc:13427]
214830 at SLL38A6 ENSGOG000139574 0.04325 | 1.2769308 7.341343 6.064412 14 G231 solute carrier family 38, member 6 [Source HGNC Syrnbol Acc: 19863]
201366 _at ANXAT ENSGOOOO0138279 004326 { 0.7630117 2850377 8.087365 10 4222 annexin A7 [Source:HGNT Syrmbol; Acc:545]
203179 _at GALT ENSGOG000213%30 0.043316 { 0.4101715 8.833284 £2.423113 9 pi3.3 galactose-1-phosphate wridylyltransferase [Source: HGNC Syrbol;Acc:4135]

225919 s5_at Caori72 ENSGOOO001478%4 0.043475 | 0.855251% £,18141 7.326158 2] p21.2 chromosocme 9 opan reading frams 72 [Source:HGNC Symbol;Acc:28337]

v-rnaf avian musculoaponeurctic fibrosarcoma oncogene homolog F
36711 at MAFF ENSGOOG0018502 2 0.043475 1.042386 5.605379 4.563593 22 g13.1 {Source:HGNC Symbol:Acc:6780]

205174 _5_at QPCT ENSGOOG00115828 0.043531 { 1.2617245 .418599 7.156874 2 p22.2 glutarninyl-peptide cyclotransferase [Source:HGNC Symbol; Acc:8753]
225032 _at FNDC3R ENSGOOG00075420 0.0435657 { 1.1481117 G.690617 2.542506 3 §26.31 fibronactin type i1 domain containing 2B {Source:HGNC Symbol; Acc:24670]
225283 _at ARRDC4 ENSGOOG00140450 0043675 | 1.2632774 5.919418 5.656141 15 426.2 arrestin dorsain containing 4 {Source: HGNC Syrmbol; Acc: 28087]

212820 _at DMXL2 ENSGOGG00104093 00435693 { 1.7237553 G.098754 7.37499%2 15 g21.2 Dix-like 2 [Source:HGNC Symibol; Acc: 2938]
202411 3t IF127 ENSGOO000165949 0.043693 { 1.4199045 10.65301 9.233109 14 32.12 interferon, aipha-inducible protein 27 [Source: HGNC Symbol; Acc:5397]
ATPase, H transporting, lysosomal accessory protein 2 [Source:HGNTC
201444 _s_at ATPBAP?2 ENSGO0G00182220 0.0435693 | 0.8481282 G.927791 9.079563 X plla Symbol Ace:18305]
2312209 a3t MED13L ENSGO0000122065 0.043693 0.718589 7.683203 65.964514 12 24,23 madiator complex subunit 13-like [Source:HGNC Syrnbol; Acc:22962]
228082 _at CLMP ENSGOOG00166250 0.043533 .811085 8.019361 7.208275 11 a24.1 CXADR-like mernbrane protein [Source:HGNC SymboiAcc:24039]
201579 _at FATL ENSGOOG00083857 0.043692 | 1.1996366 5.984438 5.784741 4 435.2 FAT atypical cadherin 1 {Source:HGNC Symbol; Acc:3595]
201050 at PLD3 ENSGO0000105223 0.043739 (,872713 11.22151 10.34879 19 gi3.2 phospholipase D family, member 3 [Source:HGNC SymbolAcc:17158]
206726 _at DIAPH2 ENSGOOG00147202 0043865 | 0.8243238 7.524442 6./00118 X 421.33 diaphanous-related formin 2 [Source HGNC Symbol Acc:2877]
piackstrin homslogy domain containing, family M {with RUN domain} member 1
212717 _at PLEKHM1 ENSGO0000225150 0.04386% { 0.3500827 8.458551 2.118462 17 g21.31 [Source:HGNC Syrbol; Acc:29017]
matrix metaitopeptidase 14 (membrane-inserted} [Sourca:HGNTC

202827 5_at MMPL4 ENSGOOG00157227 0.04295 | 1.0634303 $.702738 8.6093208 14 g11.2 Symbol:Acc:7160]

201594_s_at PPPART ENSGO0O001548%45 0.04395 | 0.8180394 G§.274119 £.456079 12 pl1.22 protein phosphatase 4, regulatory subunit 1 [Source:HGNC Symbol; Acc:9320)

203460 5_at PSENT ENSGOOG00080815 0.043295 | 0.8139024 §.845797 8.331895 14 q24.2 prasenilin 1 [Source:HGNC Syrabol; Acc:9508]

221840 at PTPRE ENSGO0G00132334 0.044017 | 1.2948506 8.88563% 7.590787 10 §26.2 protain tyrosine phosphatase, receptor type, E [Source: HGNC Symbol;Acc:9669]
203410 3t AP2M2 ENSGOO0C0070718 0.044043 { 0.7683331 7.036583 5.268244 8 p11.21 adaptor-reiated protein complex 2, mu 2 subunit {Scurce:HGNC Symbol;Acc:570]
226582 _at 100400043 NA 0.044043 | 0.8694752 6.734437 5.864952 NA NA NA

200600 s_at ACOX1 ENSGOOG00161533 0.44042 | 0.6483325 £.512058 7.865726 17 q25.3 acyl-CoA oxidase 1, paimitoyl [SourcetHGNC SymbolAcc: 113]

221814 at GPR124 ENSGOG200020181 0.044043 | 10958806 B8.488648 7.352767 8 pdil.23 G protein-coupled receptor 124 [Source:HGNC Symbol; Acc:17849]
2230836 _at $TESIAL ENSGOO000113532 (3.044043 | 1.0174978 757519 6.561683 5 q21.3 $7¢ alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 4 [Source: HGNC
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Symbol Ace:10871]

204270 _at SKi ENSGOO000157933 0.044043 { (.8960351 5.220481 8.324446 1 $36.33 v-5ki avian sarcoma viral oncogene homolog [Source: HGNC Symbol; Acc:10895]

200872 at S100ALOD ENSGOOGG0137747 0.044043 | 0.8622314 12.1455% 11.28335 i g21.3 $100 calcium binding protein AL [SourcerHEGNC SymbolAcc: 10487]

216761 _at CLECIA ENSGO0000150048 0.044043 { 1.2612893 6704345 5.413057 12 p13.2 C-type lectin domain family 1, member A {Source:HGNC Symbol;Acc:24355]

212708 _at MSLE ENSGOG0001885%95 0.044043 | 0.85606498 §.529726 2.6735656 17 G21.1 rnale-specific tethal 1 homolog {Brosophila) [Source:HGNC Symbol; Acc:27905]

204326_x_at MTLX ENSGOOG00187193 0.0440G7 | 1.0017293 10.86485 9.863125 15 al3 matallothionein 1X [Source!HGNC Symbol;Acc: 7405]
241392 at TMEM33A ENSGO0O00176142 0.04407 341471 6.928602 6.587131 3 §13.33 transmernbrang protein 294 [Source:HGNC Syrabol; Acc: 256001
205771 5_at AKAPT ENSGOOG001.18507 0.044G7 | 0.7319958 6.526725 5.79472G 5 423.2 A kinase (PRKA) anchor protein 7 {Source:HGNC Syrabol;Acci377]
cartilage intermediate layer protein, nucleotide pyrophosphohydrolase

206227 _at P ENSGO0G00138615 0.04407 | 2.2575028 8.735998 6.478435 15 §22.31 [Source:HGNC Symbol; Acc: 1980]

T-cell, immune regulator 1, ATPase, H transporting, lysosomal V3 subunit A3
204158 s _at TCIRGI ENSGOOOO0116719 0.0440 (.5G3075% 5.597157 9.004077 11 g13.2 [Source HGNC Symbol; Acc:11647]

212948 at CAMTA2 ENSGOGGC0108509 0.04407 | 0.53%3882 S.486336 8.947948 17 pi3.2 calmodulin binding transcription activator 2 [Source:HGNC Symbol; Acc: 18807

218241 at GOLGAS ENSGOOOO0066455 2.044078 { 0.5034783 7.912464 7.408985 14 §32.12 golgin A5 [Source:HGNC Symbol:Acc:4428]

203042 _at LAMIP2 ENSGOGO00005%93 0.044078 | 1.3%66128 §.189891 7.80327% X 624 lysosomal-associated membrane protein 2 [Source:HGNC Symbol;Acc:6501]

223264 _at MESDCE ENSGOO000140405 0.044215 | 0.6585783 .668695 8.010116 15 42513 masoderm development candidate 1 [Source:HGNC Symbol;Acc: 13519]

243143 _at SGM&2 ENSGO0G00164023 0.044313 { 1.0856246 5.816519 4.720885 4 25 sphingomyelin synthase 2 [Source:HGNC SymboiAce:28395]

212513 s5_at USP33 ENSGOOO00077254 00443212 | 0.8692058 £%.910601 8.341295 1 p31.1 uhiguitin specific peptidase 33 [Scurce:HGNC Symibol; Acc: 20059]

44111_at VP%338 ENAGOGO00184056 G.044313 | 0.7185284 7.763682 7.051153 15 q26.1 vacuolar protein sorting 33 hornolog B {yeast) {Source:HGN Syrnbol; Acc:12712]

203044 _at CHSY1 ENSGOOG00131873 0044778 | 0.8603129 ©,374851 8.514578 15 q26.3 chondroitin sulfate synthase 1 [Source: HGNC Symbol;Acc:17198]

201133 s _at PIA2 ENSGO0000198961 0.045063 | 0.9288514 B.789327 7.860476 5 g21.3 praja ring finger 2, £3 ubiquitin protein figase [Source: HGNC Syimbol;Acc: 17481}

238478 at BNC2 ENSGOOGG0173068 0045109 | 1.5819289 6.500666 4918737 9 p22.2 bascnuchin 2 [Source:HGNC Symbol Acc:309881

207123 _s_at MAPKS ENSGOO200069955 0.045217 | 0.9719614 5.250325 8.278364 15 g21.2 ritogen-activated protain kinase 6 [Scurce HGRC Symbol;Acc:6879]
interferon-induced protein with tetratricopeptide repeats 2 [Source:HGNC

226757 _at IFiT2 ENSGOOG00118522 0045217 | 1.2581633 7.398381 6.140218 10 g23.31 Symbaol;Acc:5409]

224923 _at TMEML73 ENSGO0000184584 0.045217 | 0.9769018 8.795662 7.81876 5 g31.2 transmembrana protein 173 [Source HGNC Symbol Acc: 27562]
UDP-N-acetyi-alpha-D-galactosamine:polypeptide N-
acetylgalactosaminyitransferase 11 {(GalNAC-T11} [Source:HGNC

218013 _at GALNT11 ENSGOOG00178234 0.045217 | 0.6247652 §.111615 7.486851 7 436.1 SymbolAcc:19875]

203732 _at TRIPS ENSGOO000103671 0.045217 { 0.5349917 8.282764 7747772 15 g22.31 thyroid hormone receptor interactor 4 {Scurce:HGNC Symbol;Acc: 123101
chemoking {C-C raotif} receptor 5 {gene/pseudogena) [Source: HGNC

206991 s at CLRS ENSGOO000160791 0.045321 { 1.49883%% 2807195 7.3058296 3 p21.31 Symbol; Acc: 1606]
potassium channel tetrarmerization domain containing 12 [Source:HGNC
232192 at KCTD12 ENSGOOG00178655 0.045321 1.241312 11.04262 59.801504 13 4223 Symbol Ace:14678]
212071 5 _at SPTBNI ENSGOOOO0115205 0.04538% { 1.1482987 10.50839 9.360088 2 pi6.2 spectrin, beta, non-erythrocytic 1 [Source: HGNC Symbol; Acc:11275]
BTB and CNC hornolopy 1, basic {eucine zipper transcription factor 1 {Source:HENC

204194 at BACH1 ENSGOOC00156273 0.045385 | 0.6844954 7.33134 £.646344 21 qz1.3 Symbol Acc:935]

213463 _at PGAPL ENSGO0O00197121 0.045389 { (.8013875 4.677632 3.876544 2 433.1 post-GPE attachment 1o proteins 1 {Source:HGNC Syrnbol; Acc:25712]

207173 _x_at CDH11 ENSGOGGC0140537 0.045385 1.855442 6112083 7.256501 18 621 cadherin 11, type 2, OB-cadherin {osteoblast) {Source HEGNC Symbol;Acc: 1750}
LanC Iantibiotic synthetase componeant CHike 1 {bacterial} [Source:HGNC

202020 s at LANCLY ENSGOOS00115265 0.04538S | 0.72253854 5.184945 R.462357 2 Q34 Syribol: Acc:5508]

201384 s at NBR1 ENSGOOG00188554 0.045522 | 0.6871938 G.452834 8.75564 17 g21.31 neighbor of BRCAL gene 1 {Source:HGNC Symbol:Acc:6746]

213004 _at ANGPTL2 ENSGOOOO0136859 0.04565 { 1.4882714 5.4352056 7.546935 9 g33.3 angiopoietin-like 2 [Source:HGNC Symbol; Acc:49G]

20331G_at STXBP3 ENSGOOG00116266 0.045775 | 0.7707987 7.721635 6.950841 i £i3.3 syntaxin binding protein 3 [Source:HGNC Symbol Ace:11445]
phosphoinositide-3-kinase, regulatory subunit 1 (aipha} {Source:HGNC

212233 at PIK3R1 ENSGO0000145675 0.045775 | 07377508 5.025285 8.287636 5 g13.1 Syrmibol:Acc:88759]

225864 _at FAMIRAB ENSGOGG00168672 0.045775 | 1.6779147 6.194231 4516317 8 q24.21 farmnily with sequence similarity 84, member B {Source:HGNC Syrmbol; Acc: 24166}
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vacuoelar protein sorting 28 hormolog {S. cerevisiae} [Source: HGNC

218679 s_at VPE28 ENSGOQC00150548 ¢.04581 § 0.3509079 9.681286 9.300352 8 qz4.3 SymbolAcc:18178]
211964 at COLAAZ ENSGOO000134871 0.045857 | 1.2328115 10.70556 9472749 13 Q34 collagen, type 1V, alpha 2 [Source: HGNC Symbol;Acc:2203]
232501 at CEEPB ENSGOOC00172216 (0.045857 | 0.7382385 10.55473 9.816484 20 g13.13 CCAAT/enhancer binding protein {C/EBP), beta [Source: HGNC Symbol; Acc:1834]

215596 5 _at LTN1 ENSGO0000198862 0.045857 { 0.6006951 5.123146 8.522451 21 Gg21.3 listerin £3 ubiguitin protein iigase 1 {Source:HGNT Symbol; Acc:13082]

235306 _at GIMAPRE ENSGOOG00171115 4.045945 | 1.1415232 7.856352 6.725458 7 436.1 GTPase, IMAP family member & [Source HGNC Syrbol;Acc:21752]

213746 5 at FLNA ENSGOOO00196G24 0.045983 { 0.6709764 10.55453 9.883554 X 0§28 filamin A, alpha [Source:HiZNC Symbol;Acc:3754]

200982 s at ANXAS ENSGOGG00137043 (.045983 | 0.9677565 ¢.852305 8.884545 o g33.1 annexin A6 [Source:HGNC Symbol;Acc:544]

2270238 _at FAM177A1 ENSGOO000151327 0.046043 | 0.8330088 6455042 5.622033 14 g13.2 family with sequence similarity 177, member Al [Source: HGNC Symbol; Acc:19829]
225695_at SLCZ5F6 ENSGOG000213699 0.046225 { 0.7246104 §.024412 2.259803 P p23.3 solute carrier family 35, member F6 [Source:HGNT Syrnbol; Acc:26055]

230263 _5_at DOCKS ENSGOOG00147459 0.0466326 { 0.9841685 5.975225 4.9210R7 8 p21.2 dedicator of cytokinesis 5 [Source: HAGNC Symbol Acc:23476]

219860 _at LYBGAC ENSGOG000204428 0.04666 | 04388369 6.319773 5.820936 [ p21.33 lymphocyte antigen 6 complex, locus G5C [Source: HGNC SymbolAcc:13937]
Rho guanine nucieotide exchange factor (GEF} 10 [Source: HGNC

216620 s at ARHGEF1D ENSGOO0O0104728 0.04666 { 1.0059164 R.015577 7009661 3 p23.3 SymbolAcc: 14103]

209298 s_at IT5NT ENSGOOG00205726 0046712 | 1.2772025 5.8808%18 4£.603516 21 g22.11 intersactin 1 (SH2 domain protein} [Source:HGNC Symbol;Acc:6183]
215383 _at PRREL ENSGOOO00135262 0046712 | 0.8741436 4.47531 3.601166 11 P13 profine rich 5 like {Source:HGNC SymbolAcc:25878)

218204_s_at FYCO1 ENSGOG0001635%20 0.046712 § 0.47532249 7.84106 7.265735 3 p21.31 FYVE and coiled-coil domain containing 1 [Source:HGNC Symbol;Acc: 1467 3]

WW domain containing E3 ubigquitin protein ligase 1 [Source:HGNC
212537 5 at WWP1 ENSGOO0O0123124 0.046712 { 0.9223454 7.411309 5. 458896 3 21.3 Symbol Acc: 17004]
low density lipoprotein receptor-related protein 1 [Source:HGNC
200784 s _at LRPL ENSGOGG00123354 0.046712 | 0.83546%4 10.71172 9.876255 12 g13.3 Symbol;Acc:6692]
202668 _at EFNB2 ENSGOO0O0125266 0.046712 { 1.30056186 7.729295 5.4258677 13 433.3 ephrin-B2 {Source:HGNC Syrmbol;Acc:3227]

211926 s _at MYHS ENSGOGG00100345 0.046851 { 0.514027 10.37284 9.858809 22 ql2.3 myosin, heavy chain 9, non-rmuscle [Source:HGNC Symbol:Acc: 7579]

207181 5 _at CASP7 ENSGOO000165805 0.046856 | 0.8773186 %.172928 7.295609 10 G25.3 caspase 7, apoptosis-related cysteine peptidase [Source:HGNC Symbol; Acc: 1508]

203940 _s_at VASH1 ENSGOG00071246 0.046904 02.7590R3 8.993567 2.224514 |4 g24.3 vasohibin 1 [Source:HGNC Syrnbol; Acc: 19964
225046 _at LOC389831 NA 2.046904 1.20929%9 $.502744 8.293445 NA NA NA

10C1001255
229699 at &0 NA 0.046904 | 07875228 7.25212% 6.464502 NA NA NA

1555997 _5_at IGFBP5 ENSGO0000115461 0.046904 { 2.0893027 2.029541 65.9502328 2 G35 insulin-like growth factor binding protein 5 [Source: HGNC SymbolAcc: 54741
221858 at TBCID12 ENSGOGG00108239 0.046904 | 0.97544483 6.730089 5.75464 10 §23.33 TBC1 domain family, mermber 12 [Source:HGNT Syrbol; Acc:29082]

202123 5_at ABLY ENSGOOG00097007 0046904 | 0.5359328 £.956464 8.420531 2] 434.12 c-3bi oncogene 1, non-receptor tyrosine kinase [Source:HGNC Symbol Acc:76]

FBJ murine ostecsarcoma viral oncogens homolog [Source:HGNC
205189 at FOS ENSGOOG00170345 0.046904 | 2.3113953 8.928569 6.617174 14 G243 Symbol;Acc:3796]

231697 5_at VP ENSGOOO00062715 0046904 | 1.3376767 $.328249 8.000572 17 423.3 vacucle mambrane protzin 1 [Source:HGNC Symbot; Acc:29559]

231822 s_at SH3PAD2B ENSGO0G00174705 0.046907 { 1.3421906 8.749657 7.407467 5 G35.1 5H3 and PX domains 2B [Source:HGNC Symbol; Acc:29242]

226917 _5_at ANAPCA ENSGOO000052500 0.046907 { 0.71573%9 9.420943 8.705144 4 p15.2 anaphase promoting complex subunit 4 [Source: HGNC Symbol; Acc: 19990]
2131325 at TIAM1 ENAGOG000156299 (0.04636 1.432496 8.128731 6.696235 21 g22.11 T-cell lymohoma invasion and retastasis 1 {Source:HGNT Syrnbol; Acc: 11805]
222793 _at DOX58 ENSGOO000107201 0046977 | 0.7930309 65.897065 5.104034 2] p2l.l DEAD (Asp-Glu-Ala-Asp) box polypeptide 58 [Source: HGNC Symbol;Acc:19107]
2350539 _at RAB12 ENSGO0000206418 0.04716%1 | 07361657 B8.288455 i 18 pil.22 RAB12, member RAS oncogene family [Sourcet HGNC Symbol Acc:31332]

213364 _s_at SNXT ENSGOOG00028528 0047358 | 09413216 7.832326 15 q22.31 sorting nexin 1 [Source:HGNC Symbol;Acc:11177]

roundabout, axon guidance receptor, homolog 1 {Droscphila} [Source:HGNC
213194 at ROBO1L ENSGOOG00153855 0047358 { 1.2023648 8.299204 7.09684 3 p12.2 Symbol Ace:10249]
223434 at GEP2 ENSGOOG001172256 0.047368 | 1.7670063 §,155G29 5.388923 1 p22.2 gusnyiate binding protein 3 [Source:HGNC Symbol; Acc:4184]
201464 < at JUN £NSGOO000177606 0.047577 | 14116477 5.379206 7.567558 1 p32.1 iin proto-oncogene [Source: HGNC Symbol Acc:6204]
228325 _at KIAADL4E NA 0047577 {1 1.6371158 6.878768 5.241652 NA NA NA
226639 _at SFY203 ENSGOO000173349 0.04777 § 0.4029701 7.472242 7.069272 2 gl4.3 SFT2 domain containing 3 [Source:HGNC Symbol, Acc:28767]
204204 _at SLCR1AZ ENSGOO000136867 0.047725 1.078147 7.858562 6.780415 9 G32 solute carvier Family 31 {copper transporter), member 2 [Source:HGNC

22626
SDLI-600224107v1

28501 / 12827-501-22

- 128 -

091€80/S10T OM

L9.890/¥102SN/LDd



Symbol Ace:11017]

213653 _at ZNF750 ENSGOO000186375 0.047785 { (.6654956 7.559604 7.154108 X 426.3 zine finger protein 750 [Source: HGNC Symbol;Acc:13145]
218165 _at POLIMZ2 ENSGOGG00120913 0.047788 { 0.5378302 8.659829 8.1219985 8 p21.3 PDZ and LIM domain 2 {mystigue) [Source: HGNC Syrmbol; Acc: 13992
202704 as TOBIL ENSGOOD00141232 2.047841 { 1.1577332 7.%64873 5.70713% 17 421.33 transducer of ERBB2Z, 1 {Source:HGNC Symboi;Acc:11979]
201059 _at CTTN ENSGOOG00085733 0.047841 1.122G8 8.126829 6.6G384% 11 ai3.3 cortactin [Source:HGNC Symbol; Acc:3338]
vesicle amine transport protein 1 homolog (T, californica) [Source: HGNC
208526 5 _at VAT ENSGO00O0108828 0.047843 { 0.9455257 10,23681 9.254287 17 g21.31 SymibolAcc:16519]
224285 at =PR174 ENSGOOG00147138 0.047886 1.197457 7.951716 6.764255 X g2l.1 G protein-coupled receptor 174 {Source:HENC Symbol; Acc:30245]
202746 _ak ITM2A ENSGOOO0D078595 2.047974 { 1.7562968 2555659 5.759362 X g21.3 integral membrane protein 2A [Source:HGNC Symbol;Acc:6173]
1557749 at EHBPILT ENSGOOO00173442 0.047976 { 1.3008188 7.376058 6.075279 11 giz.1 EH domain binding protein 1-like 1 [Source:HGNC Symbol; Acc:30682]
208671 _at SERINCI ENSGOOG0011189%7 0047976 | 0.9726095 8.57887 7.606261 5 422.213 serine incorporator 1 {Source:HGNT Syrbol; Acc:13464]
ring finger protein 125, £3 ubiguitin protein iigase {Source:HGNC
235199 at RNF125 ENSGOOG00101655 0.048035 | 1.0642075 7.055652 6.001485 18 gl2.1 Symbol Ace:21150]
236565 5_at LARPE ENSGO0O00166173 0.04%103 | 0.6843004 5.23(392 4546092 15 423 a ribonucteoprotein domain family, member 6 [Source:HGN Syrbol; Acc:24012]
204575 s _at MIMP19 ENSGOG000123342 0.048165 0.246556 7.578627 6.632071 12 qi3.2 matrix metaliopeptidase 12 [Source: HGNC Symbol; Acc: 7165]
221853 _x_at APOL2 ENSGOOG001.28335 0.048165 | 0.5885832 10,11617 9.527585 22 g12.3 apolipoprotein 1, 2 [Source:HGNC Syrmbol;Acc:619]
224804_s_at FAMZ19B ENSGOGO00178761 0.048165 | 0.6515628 8.895174 £.2435613 15 q24.1 family with sequence similarity 219, mernber B [Source:HGNC Syrnbol; Acc:24635]
202820 _at AHR ENSGOO000106545 0.048165 | 1.1914252 2.42326 7.241835 7 p2l.1 aryl hydrocarbon receptor [Source:HGNC Symbol; Acc:348]
204082 _at PBX3 ENAGOGO00167081 G.048165 | 0.6358001 8.576776 7.940967 9 §33.3 pre-B-cell ieukemis horneohox 2 [Source: HGNC Symbol Acc: 86341
major facilitator superfamily domain containing 1 [Source HGNC
218109 5_at MESD1 ENSGOOG001.18855 0.048305 | 1.1396733 10,13641 8.999736 3 425.32 SymbolAcc:25874]
231897 _at PTGR1 ENSGOOO00106853 0048305 | 1.1548912 7.788451 6.63456 9 g31.3 prostaglandin reductase 1 [Source:HGNC Symbol Acc:18429]
integrin, sipha M {complement component 3 receptor 3 subunit) {Source:HGNC
205786 _5_at TGAM ENSGOOG00169895 0048306 | 1.1378078 §.121G672 5.984164 15 pil.2 Symbol:Acc:6149]
203510 _at MET ENSGOOG00105%76 0.048306 { 1.6502062 7.842579 6.19237 7 g31.2 et proto-oncogene [Scurce: HGNC Symbol;Acc:7029]
224896 5 _at TTL ENSGO0000114999 0.048206 { 0.5603672 .810442 8.250075 2 Gl13 tubulin tyrosing ligase {Source:HGNC Symbol;Acc:21586]
232645 _at 1.0C153584 NA 0.048306 .888957 7.158878 6.270921 NA NA NA
226576 _at ARHGAPZE ENSGOOG00145819 0.048306 | 0.8225882 65.1127056 5.290117 5 431.2 Rho GTPase activating protein 26 [Source:HGNC Symbol Acc: 17073]
219193 s_at BinN2 ENSGOOO00110934 0.048306 { 10978185 G.340657 2.24283% 12 gi3.13 bridging integrator 2 [Source:HGNC Symbol;Acc: 10531
SHC {Src homology 2 domain containing) transforming protein 1 [Source:HGNC
214853 5_at SHCI ENSGOO0001.60691 0.0483206 { 0.5806619 10.02587 2.445211 1 g21.3 SymbolAcc:10840]
rnembrane-spanning 4-domains, subfamily A, member 7 [Source:HGNC
224358 s _at MSAAT ENSGOGG00156527 (0.048314 2.066881 8.506524 6.439543 11 gl2.2 Symbol Ace:13378]
209164 5_at CYB561 ENSGOOG00008283 0.04856 | 0.8626733 8.324774 7.472101 17 423.2 cytochrome b561 [Source: HGN Syrabol; Acc: 2571
222175 s_at MEDLS ENSGOGO00099217 0.04856 | 0.4451901 9.6034 9.15821 22 ql1.21 rnediator complex subunit 15 [Source: HGNC SymbolAcc:14248]
218463 _at DYNC2ZH1 ENSGOO000187240 0.04857 | 0.65953%6 6.55585 5.986251 11 22.3 dynein, cytoplasmic 2, heavy chain 1 [Source: HGNC Symbol Acc: 2962
2261432 at RAIL ENSGOOG00108557 0.04857 { 1.2082934 8.541448 7.333054 17 pll.2 retincic acid induced 1 [Source:HGNT Syrabol; Acc:9834]
212681 _at EPRB4IL3 ENSGOO000082397 0.04861% { 1.23472319 %.071549 18 p11.23 erythrocyte membrane protein band 4.3-like 3 [Source: HGNC Syrabol; Acc:3380]
215784 at CD1E ENSGO0000158488 0.04871 | 1.1453683 5.448261 1 } Chle molecule [Source:HGNC Symbol;Acc:1638]
211161 s_at COL3AL ENSGOOGC0168542 0.04871 | 2.0294663 11.58326 ! 2 32.2 collagen, type 1, alpha 1 [Sourca:RGNC Symbol; Acc:2201]
209906 _at C3AR1 EN3GO0000171860 0.04881 | 1.18152832 5.984971 8.803387 12 pi3.31 complemnent component 3a receptor 1 [Source:HGNC Symbol;Acc:1319]
CAP, adenylate cyclase-associated protein 1 {yeast) [SourcetHGNC
200625 5_at CAR] ENSGOOG001321235 0.048952 | 0.8385332 11.78723 10,94863 1 p34.2 Symbol Acc:20040]
necdin, melanoma antigen (MAGE) family member [Source:HGNC
209550 _at NDN ENSGOO000182636 0.048952 { 0.8892051 8.585%921 7.696716 15 glit.2 SymibolAcc:7675]
214039 _5_at LAPTMAB ENSGOO000104341 0.048974 | 1.6628259 7.882224 65.2193298 8 422.3 lysosomal protein transmembrane 4 beta [Source: HGNC Symbol;Acc:13648]
209356 _x_at EFEMP2 ENASGOGO00172638 0.049064 | 0.7587052 8.007888 7.249183 11 gi3.1 EGF containing fibulin-fike extracellular matrix protein 2 [Source:HGNC
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Symbol;Acc:3219]

207276_at CDR1 ENSGO0000184258 0.049178 | 1.8925946 5.606612 7.714017 X g27.1 cerabellar degeneration-related protein 1, 34kDs {Source HEGNC Symbol Acc: 1798]
209955 s _at FAP ENSGOGG00078098 0.049178 | 1.4777063 8.251556 6.77383 2 q24.2 fibroblast activation protein, aiphs [Source:HGNC Symbol;Acc:3550]
226844 ak MOB3B ENSGOOD00120162 0.049203 { 1.163764% 6.92211 5.755%345 9 p21.2 MOB kinase activator 3B [Source:HGNC Symbol; Acc: 23825]
222468 _at KIAAOR19L ENSGOOO00142687 0049203 { 03011724 8.203036 7.501864 1 p34.3 KIAAQ319-like [Source: HGNC SymbokAce:30071]
226056_at ARHGAP31 ENSGOO000021081 0.049247 | 0.7875162 §.433132 7.6456816 3 g13.22 Rho GTPase activating protein 31 [Source:HGNC Symbol;Acc:292 18]
226695_at PRRX1 ENSGOO000116132 0.049316 { 1.7627247 9.80378 2.041045 1 q24.2 paired related homeobox 1 [Source:HGNC Symbol; Acc:9142]
204844 _at ENPEP ENSGOO000138792 0.049442 | 0.6595157 4.491515 3.831999 4 G25 glutamy! arninopeptidase (aminopeptidase A} [Source: HGNC Symbol;Acc: 3355]
200612_s_at AP281 ENAGOGO000061 25 0.049442 { 0.5857471 8.555796 7.96004% 17 12 adaptor-related protein complex 2, beta 1 subunit [Source:HGNC Symbol;Acc:563]
lectin, galactoside-binding, soluble, 3 binding protein [Source:HGNC
200923 _at LGALS3RP ENSGOOG00108679 0.049442 | 0.9211334 10.07262 9.152485% 17 4253 Symbol:Acc:6564]
adaptor-related protein complex 2, sigma 1 subunit [Source:HGNC
208074 s _at AP251 ENSGOOG00042753 (.049593 { 0.5857933 10.51239 9.9165%4 19 g13.32 Symbol Ace:565]
200837 5_at PALLD ENSGO0000129115 0.049599 { 1.6018945 5.526129 7.924234 4 G32.3 paliadin, cytoskeletal associated protein {Source:HGNT Syrnbol; Acc: 17068&]
205667 _at CESZ ENSGOOG00172831 0.04953% { 0.51273909 8.055154 7.542363 18 G22.1 carboxylasterase 2 {Source: HGNC Symbol; Acc:1864]
225785_at REEP3 ENSGOOG00185475 0.04964% | 1.1129933 7.249649 5.136656 10 421.2 receptor accessory protein 2 [Source:HGNC SymbolAcc:23711]
2272865 _at FGL2 ENSGOOG00127951 0.04964% | 1.7680217 G.454203 7.656181 7 qil.23 fibrinogen-like 2 [Source: HGNC Symbol;Acc:3696]
226679 _at SLC26A11 ENSGOOG00181045 0.04964% | 1.2774827 £.622056 7.244577 17 425.2 solute carrier family 26, member 11 [Source:HGNC Symbol Acc: 1447 1]
202447 at ERLINT ENSGOOOG0107566 0.0495691 { 0.5854142 8.619248 2.023834 10 q24.31 ER lipid raft associated 1 {Source: HGNT Symbol; Acc:16347]
227758 at RERG ENSGOOG00134533 (0.049638 § 1.1200377 5.788853 4,658915 12 ple3 RAS-lika, estrogen-regulated, growth inhibitor [Source: HGNC Symbol;Acc: 15980]
204036 _at LPARL ENSGO00001981 21 0.049814 | 1.4440354 6.674595 5.220556 9 g31.3 lysophosphatidic acid receptor 1 [SourcetHGNC Symbol;Acc: 3166]
225755 at KLHDCRB ENSGOOG00185509 0.049845 | 0.8512009 8.005692 7.154497% 3 p21.31 kelch domain containing 8B {Source: HGNC Syrboi; Acc:28557]
2005731 _at CIR1 EN3GO0000138453 0.049849 | 0.3762687 8.299113 7.522845 2 g31.1 coreprassor interacting with RBPJ, 1 [Source:HGNC SymbolAcc:24217]
integrin, aipha X (compiement component 3 receptor 4 subunit) [Source: HGNC
230184 at {TGAX ENSGOOG00140678 0049852 | 11127795 £.872884 7.760104 16 p11.2 Symbaol;Acci6152]
217940 s _at CARKD ENSGOO000213995 0.040853 | 0.4806867 B.ON8728 2.428041 13 Q34 carbohydrate kinase domain containing [Source:HGNC Symbol; Acc:25576]
NACC family member 2, BEN and BTB (POZ) domain containing [Sourca:HGNC
212993 at NACC2 ENSGOO000148411 0.050115 { 1.1149639 7.888032 6.773068 2] 34.3 Symbol Acc:23846]
1562876 s_at 1.0OCh41471 NA 0050218 { 0.6825624 2.603678 2.821115 NA NA NA
242268 at CELF2 ENSGOOG00048740 0,050218 | 1.5536681 7.210053 5.656385 10 pl4d CUGBP, Elav-like family member 2 [Source:HGRC Symbol;Acc: 25501
213125 _at JLFMLZB ENSGOO000162745 0.050218 | 07874654 B8.7415756 7.95411 1 g23.3 oifactomedin-like 2B [Source HGNC Symbol; Acc: 24558]
221257 _x_at FBXO38 ENSGOOG00145868 0050301 | 05576252 7.698195 7.10057 5 G32 F-box protein 38 [Sourca:HGNC Syimbol; Ac28844]
236782 _at SAMD3 ENSGO0000164483 0.0504 { 1.0727407 7.59099 6.51825 8 §23.1 sterile alpha motif domain containing 3 [Source:HGNC Symbol;Acci21574]
trapsforiming, acidic coiled-coil containing protein 1 [Source:HGNC
1554690 a_at TACCT ENSGOOG00147526 0.050506 1.079368 ©.700335 8 p11.22 SymbolAcci11527]
203433 _s_at ARHGAP32 ENSGOG000134909 0.050519 6.793821 11 g24.3 Rho GTPase activating protein 32 [SourcetHGNC Symbol; Acc: 17399
226711 _at FOXN2 ENSGOGG00170802 0.050636 | 0.9371015 9.838676 2 p16.3 forkhead box N2 [Source:HGNC Symbol;Acc:5281]
fasciculation and elongation protein zeta 1 {zygin 1) [Scurce:HGNC
2083562 _at FEZL ENSGO0000149557 0.050636 | 14246364 7.16%9091 11 SymbolAcc:3659]
201508 _at 1GFBP4 ENSGOO000141753 0.050636 § 1.2181533 1095048 17 insulin-like growth factor binding protein 4 [SourcetHGNC Symbnl Acc:5473]
209933 s _at CD200A ENSGOO200167/851 0.050888 | 10639508 8.6536 17 CD300a molecule [Source:HGNC Symbol;Acc:19319]
CNRIPL ENSGOO000118865 3.050983 § 1.0463666 7446207 2 pls cannabinoid receptor interacting protein 1 [Source:HGNC Symbol;Acc:24546]
X DYNLTS ENSGO0000165169 0.050983 | (.8389731 5.479702 X plld dynein, light chain, Tetex-type 3 [Source:HGNC Symbol Acc:11634]
1556698 3 at GPRING ENSGOOG00185477 0.050982 | 1.2153376 6.531782 4 0221 GPRIN family member 3 [SourcetHGNC Symbol; Acc:27733)
223454 at CXCLIG ENSGOO000161921 0.050982 | 0.9870847 5.755065 &.76797 17 p13.2 chemokine {C-X-C motif} ligand 16 [Source: HGNC SymbolAcc: 16642]
MANZAZ2 ENSGOO000196547 (.050983 | 0.8858919 9.554687 8.678785 15 426.1 mannosidase, alpha, class 24, member 2 [Source: HGNC Symbol; Ace:6825]
RAMP2 ENSGO0000131477 0051156 | 0.9338225 R.483655 7.545842 17 g21.31 receptor {5 protein-coupled) activity modifying protein 2 [Source:HGNC
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Symbol;Acc9844]

ral guanineg nucleotide dissociation stimuiator-like 2 [Source:HGNC

209110 s at RGL2 ENSGOO000237441 0.051156 { 0.6625425 R.743822 3.081279 5 ¢21.32 Syrmibol: Acc:97659]
205935 _at ATP2CL ENSGOOG00017260 0051156 | 0.6570157 6.568275 5,71126 3 4223 ATPase, Cadp transporting, type 2C, member 1 [Source:HGNC SymbolAcc:1321 1]
214453 s at IFi44 ENSGO000013 7965 0.051156 | 1.6331853 5.486684 7.8534498 1 p31.1 interferon-induced protein 44 [Source: HGNC SymbolAcc:16938]
201063 at RONG ENSGOO000045449 0051233 | 07028097 9.216223 8.5132413 11 P13 reticulocaibin 1, EF-hand calcium binding domain [Source:HGNC Symbol;Acc:9934]
phospholipase C, beta 1 {phosphoinositide-specific [Source:HGNC
213222 at PLCBL ENSGO0000182621 0.051361 | 0.7004754 4.53598 3.835504 20 pl2.3 SymibolAcc:15517]
matrix metailopeptidase 2 (galatinase A, 72kDa gelatinase, 72kDa type v
201069 _at MMP2 ENSGOOG00087245 0051261 | 1.6913538 10.01628 8.32793 15 12.2 collagenase} [Source: HGNC Symbol;Acc:7166]
200663 _at CTSA ENSGOGG00064601 0.051361 .720607 10.64337 9.922764 20 gi3.12 cathepsin A [Source:HGNC Symbol;Acc:9251]
tissue factor pathway inhibitor (lipoprotein-associated coagulation inhibitor)
213258 at TR ENSGOOG000G3435 00513276 | 1.4194378 £.02685 5.610412 2 g32.1 {Source: HGNC Symbol; Acc:11760]
225414 at RMNF149 ENSGOOO001563162 0.051422 | 0.8046724 Q.11227 2.2075%97 2 gil.2 ring finger protein 149 [Scurce:HGNC Syimbol; Acc: 23137]
2319397 at 00108 ENSGO0000115520 0051422 | 0.6544798 7.359952 6.705472 2 3321 coenzyme Q10 homolog B {5, cerevisiae) [Source:HGNC Symbol Acc:25819]
222127 s_at EXQC ENSGOGO000302E9 00515603 { 0.7543635 G.746304 2.99134 4 12 exocyst complex component 1 [Source:HGNC Symbaol; Acc:30380]
223220 s _at PARPS ENSGOO000138496 3.051603 § 0.8799493 ©.260582 8.281032 3 q21.3 poly {ADP-ribose) polymerase family, member 9 [Source:HGNC Symbol;Acc:24118]
213422 s at MXRAS ENSGO0000162576 0.051603 | 1.2422437 B8.999253 7.75701 1 p36.33 matrix-remodelling associated 8 [Source:HGNC Symbol; Acc:7542]
interferon-induced protein with tetratricopeptide repeats 1 [Source:HGNC
203153 _at IFIT1 ENSGOOG00185745 0051752 | 1.5289266 7.719472 5.121046 10 423.31 Symbol:Acc:5407]
202100 _at RALB ENSGOO000144118 0.051843 | 0.6714025 B.8807558 3.200353 2 gl4.2 v-ral simian leukemia viral oncogene homolog B [Source:HGNC Symbol; Acc:9840]
224895 _at YAP1 ENSGOOG00137693 0051946 | 1.4509459 7.474063 5.985117 11 q22.1 Yes-associated protein 1 [Source:HGNC SymbolAcc:16262]
201368 at 2FP3612 ENSGO0000152518 0.052319 | 0.9647118 10.56869 9.603976 2 p2l ZFP36 ring finger protein-iike 2 [SourcetHGRC Symbol;Acc:1108]
232027 _at RBM25 ENSGOOOG0118707 0052384 | 0.6781906 ©,494824 8.816633 14 q24.2 RNA binding motif protein 25 [SourcetHGNC Symbol; Acci23244]
221942 s at GUCYIA3 ENSGO00001641 16 0.05244 § 1.3677707 7.987539 5.619768 4 g32.1 guanyiate cyclase 1, scluble, alpha 3 [Source: HGNC Symbol; Acc:4685]
233800 _at CFH ENSGOOG00000571 005244 1 1.2322861 7.757237 6.524951 1 g31.3 complernent factor H [Source:HGNC Symbol Acc:4883]
15543898 at RASGEFIB ENSGOOS00138670 0.052614 | 1.41733875 (.341497 45241 4 g21.22 RasGEF domain family, member 18 [Source:HGNC Symbol;Acc:24881]
238606 _at ZDHHCT ENSGOQC001537886 0.052737 { 0.3505379 £.928564 8.528426 16 g24.1 zine finger, DHHC-type containing 7 [Source:HGNC Symbol; Acc:18459]
204083 s at TPM2 ENSGOO000198467 0.052794 1.005641 10.06504 9.055407 g 133 tropomyosin 2 (beta) [Source:HGNC Symbol;Acc: 1201 1]
15534955 at PEPIR21 ENSGOOCC0152869 (.052933 § 0.8388302 8.37591 7.54108 2 pib3 protein phosphatase 1, regulatory subunit 21 [SourcetHGNC Symbol; Acc: 305585]
calciumn channai, voltage-dependent, alpha 2/delta subunit 4 [Source:HGNC
228083 _at CACNAZDA ENSGOOS00151062 0.0529332 (.E833055 7.252949 5.41985 12 ¢13.33 Syriboel Acc:20202]
Smith-Magenis syndrome chromosome region, candidate & [Source: HGNC
227304 _at SMCRSE ENSGOOG0017659%4 0052932 | 0.7599914 £.377827 7.577836 17 p11.2 SymbolAcc:17921]
guanine nucieotide binding protain (G protein}, beta polypeptide 4 [Source:HGNC
225710 _at GNBE4 ENSGO0000114450 0.052933 | 10875404 8.393035 7.3054%94 3 §26.33 Symibol Acc:20731]
204154 at CDo1 ENSGOOG00128596 0052985 | 1.1529186 5.120826 3.928008 5 q22.3 cysteine dioxygenase type 1 [SourceHGNC Symbol;Acc: 17851
228318 s_at CRIPAK ENBGO0000179979 0.053008 | 0.5311063 6.682491 £5.151384 4 pi6.3 cysteine-rich PAKL inhibitor [Source:HGNC Symbol Acc:26615]
227013 3t LATS2 ENSGOOG00150457 0053008 | 1.1010683 7.793207 6.692139 13 g12.11 large tumor suppressor kinase 2 [Source: HGNC Symbol;Acc:6515]
1558682 at Clorfés ENSGOC000198715 0.05311 (.572439 5400512 4228073 1 Q22 chromosoma 1 open reading frame 85 [Source HGNC Symibol; Acc:28436]
233238 at ATPIOD ENSGOQC00145248 05311 § 1.0510381 8.561573 7.564592 4 pl2 ATPase, class V, type 10D {Source:HENC Syimbol;Acc: 13546]
201850 at CAPG ENSGO0000042493 0.053135 { (.8093839 10.7541 8.54471¢ 2 p11.2 capping protein {actin filament}, gelsolin-iike [Source:HGNC Symbol;Acc:1474]
205717 at EVIS ENSGOOCC0067208 ¢.05314 § 0.7114496 7.081763 £6.370314 1 p2z.1 ecotropic viral integration site 5 [Source: HGNC Symbol; Acc 3501]
227388 at TUSC1 ENSGOOS00198680 0.053261 | 1.5643673 8.139273 5.574905 g p21.2 tumor suppressor candidate 1 [Source:HGNT Symbol; Acc:21010]
200771 at LAMICT ENSGOOC00135862 0.053546 { 0.8858041 8.418252 7.532487 1 qz5.3 faminin, gamma 1 {formerly LAMBZ) [Source HGNC Symbol; Acc: 6492
229055 _at GPREE ENSGO0O00119714 0.053546 { 0.8377005 5.226091 8.3%83¢9 14 g32.11 G protein-coupled receptor 68 [Source: HGNC Symbol; Acc:4519]
200927 s at RAB14 ENSGOOG0011335%¢ 0.053624 § 05226401 8.220468 7.657826 9 433.2 RAB1L4, member RAS oncogene family {Source:HGNC Symbol Acc:16524]
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glycerol-3-phosphate dehydrogenase 2 {mitochondrial) {Source:HGNC

225447 at GPD2 ENSGOOC00115159 (0.053524 | 09677597 8.485215% 7.517456 2 qz4.1 Symbol; Acc:4456]
225525 at KIAALGYL ENSGOO000197077 0.0538 { 1.4467482 7.312948 5.866199 22 g11.23 KIAALET1 [Source:HGNC Symbol Acc:29345]
signal transducing adaptor molecule {SH3 domain and ITAM motif} 2
205649 at STAM?Z ENSGOOC00115145 (.053804 { 0.7574983 7.528712 6.872214 2 qZ23.3 {Source:HGNC Symbol; Acc:11258]
219492 at CHIC2 ENSGO0000109220 0.054092 § 0.6729025 R.386462 7.71355% 4 qi2 cysteine-rich hydrophobic domain 2 [Source: HGNC Symbol; Acc: 1935]
vacuolar protein sorting 37 homolog C (S, cerevisiae) [Source:HGNC
1560060 s _at WVPS37C ENSGOOG00167587 0054132 § 05575703 £.463034 7905464 11 q12.2 Symbol Acc:26097]
CKLF-like MARVEL transmembrane domain containing 6 {Source:HENC
217947 _at CMIMG ENSGOG000091317 0.054172 | 07023048 10.47748 9.77517¢ 3 [p22.3 SymbolAcc:18177]
2315078 _at GPATCH? ENSGOOG00082578 0.054187 { 0.9518562 7.045736 £.09388 1 a4l G patch domain containing 2 [Source: HGNC SymboiAcc:25499]
203854 at CFi ENSGOG000205403 0.054292 | 1.20573585 6.704059 4 25 complement factor | [Sourca:HGNC Symbol;Acc:5394]
205637 s_at RG512 ENSGOO000158788 (0.054328 § 0.5021003 7.5155878 4 pi6.3 regulator of G-protein signating 12 [Source:HGNC Symbol;Acc:9994]
202252 _at RAB13 ENSGOO000143545 0.05435 | 09137575 5.579585 B.665828 1 g21.3 RAB1L3, member RAS oncegene family [Sourcet HGNC Symbol Acc:9762]
227373 at ATKNIL ENSGOQC00224470 .05435 § 0.7557165 8.404084 7.644368 18 qz2.2 ataxin 1-iike [SourcerHGNC Symbol Acc:332749]
207465 s _at PIR ENSGO0000087842 0.05448 0.663775 5.265059 5.60128 X p22.2 pirin {iron-binding nuclear protein) {Source:HGNC Symbol; Acc: 30048]
212543 at AIM1 ENSGOOG00112297 (0.054464 § 0.7881191 9.58228 8.894161 6 G21 absent in melanoma 1 [Source HGNC Symbot; Acc:356]
208983 s at PECAMI MA 0.054524 1.205877 10.89254 9.38745% NA NA NA
syntrophin, beta 1 (dystrophin-associated protein Al, 58kDa, basic component 1)
226438 at SNTBI ENSGOQC00172164 0.054545 | 0.80960%6 6.953542 6.144333 8 q24.12 {Source:HGNC Symbol; Acc:11168]
201567 5 at GOLGAL ENSGO0000144674 0.054737 | (0.5440613 8.834092 &.25003 3 p22.2 golgin Ad [Source:HGNC Symbol;Acc:4427]
204520 x_at BRD1 ENSGOOGC0100425 (0.054846 { 0.4333699 9.00874 8.57037 22 q13.33 bromodomain containing 1 [Source: HGNC Symbol;Acc:1102]
217828 at SUTh ENSGOO0001377756 0.05484€ | (0.8307026 R.864809 3.034107 15 g22.1 SAFR-ike, transcription modulator [SourceHGNC Symbol;Acc:20709]
224689 at MANBAL ENSGOOGC0101363 0.054846 { 0.3402156 S.457076 9.11586 20 qi1.23 mannosidase, beta A, lysosomal-like {Source:HGNC Syrmbol;Acc:15799]
216157 at KLHL2 ENSGO0000109465 0.054893 | 0.636752% &.271661 7.634908 4 g32.3 kelch-iike family member 2 {Source:HGNC Syrmbol; Acc:6353]
232024 at GIMARZ ENSGOOG00106560 ¢.05502 | 11621322 7.593743 €.431511 7 436.1 GTPase, IMAP family member 2 [Source HGNC Syrbol; Acc:21789]
219087 at ASPN ENSGOOO00106819 0.055081 { 1.8444311 7.912112 5.067681 9 g22.31 asporin [Source:HGNC Symbol; Acc: 14872}
213010 at PRICCDRF ENSGOOGC0170955 0.055081 | 0.6667374 7.157466 6.490725 11 pi5.4 protein kinase C, delta binding protein [Source HiGNC Symbol;Acc:3400]
218570 _at KIF16B ENSGOOG00089177 0055081 | 0.9395247 6.7928G6 5.853471 20 pl12.3 kinesin family mernber 168 [Sourca:HGNC Symbotl;Acc:15869]
natrivretic peptide receptor B/guanylate cyclase B (atrionatriuratic peptide
214066 _x_at NPR2 ENSGOGG001593599 4.055081 | 0.4595605 7.87151% 7.371854 El pi3.3 receptor B) {Source:HGNC Symbol; Acc: 7944]
228372 _at CiGorii23 ENSGOO000204161 0.055081 | 1.2282534 %.331788 7.103535 10 11,23 chromosome 10 open reading frame 128 {Source HENC Symbol;Acc:27274]
2303276 _at FAMADA ENSGOOG00197872 0.055081 | 1.2864889 6.31294 5026451 2 p24.2 arnily with seguence similarity 45, member A [Source:HGNET Syrmbol; Acc:25373]
202002 _at AMOTLZ ENSGOOG00114019 0055081 | 1.23811705 7.607053 5.225882 3 22,2 angiomotin like 2 [Source:HGNC SymbolAcc: 178121
piackstrin homology-like domain, family B, mermber 2 [Source:HGNTC
225688 s_at PHLDB2 ENSGOOG00144824 (4.055081 | 1.6421107 7415402 5773291 3 gl3.2 Symbol Ace: 29573
integrin, beta 1 {fibronectin receptor, beta polypeptide, antigen CD29 includes
1553678 a_st ITGBL ENSGOOOO0150093 0.055081 { 0.7623281 5.604847 8.842519G 10 11,22 MDF2, MSK12} [Source:HGNC Symbol;Acc:6153)
203476 _at TPBG ENSGOOG00146242 0.055081 | 1.4028702 8.397859 6.9G49835 & qd4.l trophioblast glycoprotein [Source:HGNC Symbol; Acc:12004]
guanine nuciectide binding protein {G protein), alpha inhibiting activity
201180 s at GNAI3Z ENSGOOS000E5135 0.055081 { (0.7164349 5.753543 9.037058 1 p13.3 polypeptide 3 [Source:HGNC Symbol; Acc:4387]
220141 _at Cliorfa3 ENSGO0OG00109544 0.055081 { 0.5302861 5.631726 5.101437 11 q24.1 chromosome 11 open reading frame 63 {Source:HGNC Symbol; Acc: 26288]
227923 _at SHANK3 ENSGOO000251322 0.055081 { 1.1756261 7.738818 5563191 22 g13.33 SH3 and multiple ankyrin repest domains 3 [Source: HGNC Symbol; Acc: 14294]
576 {alpha-N-acetyl-neurarninyl- 2, 3-beta-galactosyl-1, 3}-N-acetylgalactosaminide
235334 at STEGALNACE ENSGOOC00184005 (3.055081 { 0.8325709 5.744061 4,91145 1 p31.1 alpha-2,6-siaiyvitransferase 3 [Socurce:HGNC Syimbol;Acc:19343]
235411 at PGRE ENSGO0000137338 0.055081 { 0.4549063 5.741778 5286872 5 p22.1 pigeyBac transposable element derived 1 [Source: HGNC Symbol;Acc:19398]
216689 x_at ARHGAP1 ENSGOOG00175220 0.055086 | 0.5210108 G.747526 9.226515 11 pil.2 Riio GTPase activating protein 1 [Source:HGNC Symbol; Acc:673]
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v-yes-1 Yamaguchi sarcoma viral oncogene homolog 1 [Source:HGNC

202932 at YEST ENSGOOC00176105 0.055086 | 1.2124045 6.25573 5.047325 pl11.32 Symbol Acc:12841]
212293 at HIPKL ENSGOO000163249 0.055095 § (.6908166 7.914422 7.223606 p13.2 homeodomain interacting protein kinase 1 [ScurceHGNC Svimbol; Acc: 15006]
225618 at ARHGAPZ7 ENSGOOC00159314 (0.055334 { 0.4730209 7.935837 74623816 g21.31 Riio GTPase activating protein 27 [Source:HGNC Symbol;Acc:31813]
201242 5 at ATPIBL ENSGOOG00143153 (0.055334 | 1.28314%5 7.126474 5.843325 g24.2 ATFase, Naduwd transporting, beta 1 polypeptide {Source HENC Symbol;Acc:804]
203583 _at UNC50 ENSGO0000115445 0.055334 | 0.4527831 989705 8.536923 g11.2 unc-50 homolog (L. elegans) [Source HEGNC SymboiAcc: 16046]
1557938 s5_at PTRF ENSGOGG00177469 0.055334 § 0.8543521 3.2614 7.367048 q21.2 polymerase | and transcript release factor [SourceHEGNC Symbol; Acc:9658]
protein tyrosine phosphatase, non-receptor type 14 [Source:HGNC
242321 ak PTPN14 ENSGOOOO0152104 0.055342 { 1.3269817 5.787995 4461014 a4l Symbol;Acc:9647]
21295G at =PR1LG ENSGOOG0005812 2 (0.055342 | 14662875 6.752014 5.2695727 pl2.3 G protein-coupled receptor 116 {Source:HENC Symbol; Acc: 15030}
205633 _at AOAH ENSGO00O0136250 0.055342 | 0.6545201 9.612123 8.857603 pl4.2 acyioxyacyl hydrolase {(neutrophil) [Source:HGNT Symbol; Acc:548]
223206 s_at VIMIP ENSGOOG00131871 (4.055342 | 0.83%1324 G¢.523564 8.685432 4256.3 VCP-interacting membrane protein {Source:HGNT Syrmbol; Acc: 30396]
208131 s at PTGIS ENSGO0000124212 0.055389 1.3212 7.49094 5.16974 g13.13 prostaglandin 12 {prostacycling synthase [Source HGNC Symbol; Acc:8603]
227833 s at MBD6 ENSGOOGC01663587 0.055397 | 0.7519226 10.5182 9.766277 qd3.3 methyl-CoG binding dormain protein 6 [Source:HGNC Symbol; Acc: 20445]
signal transducer and activator of transcription 3 {acute-phase response factor}
208991 st STATS ENSGOO00168610 0.055397 G.946587 5.530425 8.5%3838 421.2 [Source HGNC Symbol; Acc:11364]
216361 s _at KATOA ENSGOGG00083168 0.055397 | 0.6517457 7.927%72 7.27612¢ pil.21 Kilysine) acetyltransferase 6A [Source:HGNC Symbol Acc:13013]
1554106 at NBEALL ENSGO0000144425 0.0553497 { 0.6619161 7.462248 5.800332 G33.2 naurobeachin-fike 1 {Source:HGNC Symbol; Acc: 20681}
Chp/n300-interacting transactivator, with Glu/Asp-rich carboxy-terminal domain,
205357 at CiTED2 ENSGOOG00164442 0.055397 | 1.2323825 G.3034595 8.071112 g24.1 2 {Source:HGNC Symbol; Acc:1987]

53720 at C1Sorfes ENSGOOCO0130813 0.055432 { 0.9673751 5.6794982 8.7126CG7 pl3.2 chromosome 19 open reading frame 66 [SourceHGNC Symbol; Acc:25649]
228964 at PRDMI ENSGOOG00057657 0.055432 § 1.8550529 G.250668 7.285615 21 PR domain containing 1, with ZNF domain [Source:HGNC Symbol;Acc:5346]
228624 ak TMEM144 ENSGOOOO0164124 0.055512 { 0.8881157 6.520513 5.832397 G321 transmembrang protein 144 [Source:HGNC Symbol;Acc:25633]

phosphoprotein associated with glycosphingolipid microdomains 1 [SourceHGNC
225626 at PAGL ENSGOOG00076641 (.055525 | 1.64%3207 G.726452 2.078172 g2L.13 Symbol Ace: 30043
225885 _at EEAL ENSGOOOO0102183 0.055625 { 0.7278215 7.739663 7.012141 g22 earty endosorne antigen 1 [Source:HGNC Symbol;Acc:3185]
236172 at LTBAR ENSGOOG002135803 (0.055554 | 1.0840457 7.3874%1 6.303435 12 leukotriens B4 receptor {Source: HGNT Symbol;Acc:6713]
201953 _at CiBl ENSGOO000185043 0.055677 | 0.7092542 5.414667 8.705413 G26.1 caiciurn and integrin binding 1 {calmyrin [Source:HGNC Symbol;Acc: 16820]
heart development protain with EGF-like domains 1 {Source:HGNC
213069 at HEG1 ENSGOOG00173706 0.0555677 | 1.05%82971 G.011754 7.653457 g21.2 Symbol Ace: 29227
226885 _at RNF217 ENSGO0000146373 0.055688 { 1.5079517 5517611 4409959 g22.33 ring finger protein 217 [Source:HGNC Symbol; Acc:21487]
203038 at PTERK ENSGOOG00152854 (.055688 | 1.5495332 8.028703 €.48017 422.33 protein tyrosine phosphatase, receptor type, K [Source:HGNC Symbol; Acc:9674]
HECT and RLD domain containing £3 ubiquitin protein ligase farmily member 1
240703 s _at HERCL ENSGOOD00103657 0.0557 § 0.9617872 .445278 5.4%3491 g22.31 {Source HGNC Symbol; Acc:4867]
221641 s_at ACOTH ENSGOOG00123130 (.055792 | 0.582406G7 G.037041 8.444531 p22.11 acyi-CoA thioesterase 9 {SourceHENC Symbol;Acc:i17152]
210845 5_at PLALIR ENSGOOO00011422 0.055813 | (.9963757 2.866071 7.8696492 g13.31 piasminogen activator, urokinase receptor {Source: HGNC Syrmbol; Acc: 9053
212097 at CAVL ENSGOOG00105574 0.055813 | 1.7271465 8.888796 7.16165 q31.2 caveolin 1, caveolae protein, 22kDa [Source: HGNC Symbol; Acc:1527]

242198 _at TEXD ENSGOOG00151575 0.055812 | 1.55384665 5.115528 4.557062 g21.3 testis exprassed 9 {Source:HGNC Symbol; Acc:29585]
204122_at TYROBP ENSGOGG0001 1600 0.055813 { 1.1533455 11.48986 10.23661 qi3.12 TYRO protein tyrosing kinase binding protein [Source:HGNC Symbol;Acc: 12449]
226343 _at DPPZ ENSGOOG00074603 0.055812 | 0.6675677 §.292782 7.625214 422.213 dipeptidyl-peptidase § [Source:HGNC Symbol;Acc: 16430]
205715_at BSTL ENSGOG0001037432 0.056036 | 0.3449558 7.186266 6.84131 p15.32 bone marrow stromal cell antigen 1 [Source: HGNC Symbol;Acc:1118]

2131980 _at COL4AL ENSGOOC00187498 0.056096 | 1.2236466 10.90018 9.676529 a34 collagen, type IV, alpha 1 [Source:HGNC Symbol;Acc:2202]

serpin peptidase inhibitor, clade B {ovalbumin}, member 1 [Source:HGNC
213572 s_at SERPINB1 ENSGOGG00021355 0.056096 { 0.8525835 Q.447148 2.5G4597 & 125.2 SymbolAce:2211
208047 _at AGPL ENSGO0000240583 0.056096 { 1.71168%4 %.767181 7.055491 7 pl4.3 aguaporin 1 {Colton Blood group) iSource:HGNC Symbol; Acc:633]
214077 % _at MEI53P1 ENSGO0R00179277 0.056096 | 0.9245864 8.655448 7.730862 17 plz Meis homaobox 3 pseudogens 1 [Source: HGNC Symbol; Acc: 7002
202946 s at BTBD2 ENSGOOG00132640 0056282 { 1.0081545 5.025402 4017738 20 pl12.2 BTB (PQZ} domain containing 3 [Source:HGNC Symbol; Acc: 15854]
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242953 at INF234 ENSGOGG00253002 0056316 | 0.8636423 6.410365 5.547327 19 q13.31 zing finger protein 234 [Source:HGNC Symbol;Acc:13027]
218380 at LOLCT725392 MNA 0.056643 { 0.659862% R.050295 7.350433 NA NA NA
fasciculation and elongation protein zeta 2 {zygin H) {Source:HGNC
215000 s _at FEZ2 ENSGOOC00171055 (0.056643 | 0.8555219 G, 748837 8.854315 2 p22.2 Symbol; Acc:3660]
226238 at Ci7orfe7 ENSGOO0O0187624 0.056643 | 0.7936262 7.026858 5.233231 17 pl3.3 chromosome 17 open reading frame 57 {Source:HGNC Symbol; Acc:33800}
215700 _at PLXDCT ENSGOOG00161381 0.056643 | 1.3037293 7.282377 5.97854% 17 12 piexin domain containing 1 {Source:HIGNC Symbol;Acc:20945]
protein phosphatase 3, catabytic subunit, beta isozyme [SourceHENC
202432 at PPP3CE ENSGOOS00107758 0.056855 { (0.5945658 8.65429 3.055624 10 G22.2 Syrmibol:Acc:9315]
1558711 at FAMIZA-ASL ENSGOOG00248019 (.05685& | 0.GH34859 6.4434586 5.77997 4 g22.1 FAMI3A antisense RNA 1 [Source:HGNC Symbol; Acc:19370]
202304 _at FNDC3A ENSGO0000102531 0.056858 | 0.9582776 &.951197 7.982919 13 gi4.2 fibronactin type i domain containing 3A iSourceHENC SyrmbolAcc:20296)
213429 at BICC1 ENSGOOGGC0122870 0.056858 | 1.4554356 5.911437 4,456001 10 q21.1 bicaudai  homolog 1 {Drosophila) [Source: HGNC Syrmibol; Acc:19351]
203388 _at ARREB2 ENSGOO0O0141480 0.056858 { 0.7900371 2.E30551 8.040514 17 pi3.2 arrestin, beta 2 [Source:HGNT Syrmbol; Acc: 712}
205140 at FPGT ENSGOOG00254685 0.056863 | 0.7461301 7.424392 6.678262 1 p31.1 fucose-1-phosphate guanylyltransferase [Source:HGNC Symbol;Acc:3825]
ectonucteoside triphosphate diphosphohydroiase 5 [Source:HGNT
226594 at ENTPLS ENSGOOO00187097 0.056942 { 0.5571412 7.324717 5.767575 14 424.3 Symbol;Acci3367]
218506 _at Clorfsd ENSGO0OG00118257 0.056942 { 1.144322G 10.502582 9.358498 1 q21.2 chromosome 1 open reading frame 54 [Source:HGNC Symbol; Acc: 26258]
209230 5 at NLUIPR1 ENSGO0000176045 0.056997 { 1.1081006 11.12844 10.02034 15 pil.2 nuclesr protein, transcriptionat regulator, 1 [Source:HGNC Symbol; Acc: 29990]
205498 at GHR ENSGO0000112564 0.057095 | 1.3891555 5.1818%6 3.782731 5 pi3.1 growth hormona receptor {Source:HGNC Symbol; Acc:4263]
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[6G351]

TABLE 2

gens mean_ mean chrom_
probeset symbol ensembl_id g.valie logFC nonRef Ref Chromaosome band gana_description
230325_at LQC100123885 | NA 0.00806665 | -0,911640912 | 5.83850R821 | 6.750146732 NA NA NA
cychin N-terrminal domain containing 1 [Source:HGNC
2314632 _at CNTD1 ENSGOOO0O0176562 | 0.008351401 | -0.5383973445 2.84343028 | 4382403725 17 g21.31 Symbol;Acc:26847]
1558844 a3t LOCI00506127 | NA 0.009456042 | -0.617533967 § 6.10%066414 | 6.726600381 NA NA NA
1559507 1.OCI00130357 | NA 0.009950302 | -0.5196199321 | 5450658035 | 5970277966 NA NA NA
2293/8_at STOXL ENSGOO000165730 | 0.011768387 § -03.593708902 | 3913537756 | 4.507246857 10 g21.2 storkhead box 1 [Source: HGNC Symbol; Acc:23508]
207965 _at NEUROG3 ENSGOOOO012285% | 0.0123302322 | -0.438710752 | 7.869470101 | 8.308180853 10 g22.1 neurogenin 3 [Sourfé‘HGNr Syrnbol; Acc:13806]
1552343 3 _at PRSS33 ENSGOO000103355 | 0.013773579 { -0.538188858 | 5.5786621489 | 6.115851057 15 pi3.3 protesse, serine, 33 [Source:HGNC Symbol; Acc:30405]
calcium regulated heat J-‘ab= protein 1, 24kDa [Source:HGNC
1566134_'&? CARHSPL ENSGOOOO0153048 | 0.014454348 | -0.555432401 6.9668382 | 7.523270601 16 p13.2 Symbol;Acc:17150]
206502 5 HOXD3 ENSGOO000128652 | 0.016154072 § -0.644932774 | 6306842818 | 7.551775592 2 431.1 homeobox D3 [Source:HGNC Symbol;Acc:5137]
236374 at CTANZ ENSGOOO0O020527% | 0.016166047 | -0.525752287 | 4906041398 | 54321793586 5 g23.2 cortexin 3 {Source: HGNC Symbol; Acc:31110]
1560963 _a_at | LOCIO0506379 | NA 0,016166613 | -0.647132124 | 5.446495421 | 6.093627545 NA NA NA
phosphoglycerate mutase family mamber 5 [Sourca:HGNC
1553837 at PGAMS ENSGOO00O0247077 | 0.0151666132 | -0.466015192 | 6.8960085932 | 7.362023785 12 §24.33 Symbol;Acc:28763]
ubiquitin-conjugating enzyme E2D N-terminal like {pseudogens}
1554763 _at UBE2DNL ENSGOO000229547 | 0.016166613 § -.423010772 5.56332628% | 5.986373662 X 421.3 [Source:HGNT Symbol; Acc:28656]
T-cell laukemia/lymphoma 6 {non-protein coding) [Source:HGNC
219840 s_at TCL6 ENSGC0000187621 | 0.016166613 -1.34245305 | 4.185464373 | 5527917423 14 932.13 Symbol;Acc: 13463}
222896 at TMEM3BA ENSGOO00C072954 | 0.016166613 § -0.778177457 | 6.257085542 | 7.03526299% 13 $13.11 transmernbrane protein 384 [Source HGNC Symbol; Acc:28462)
transcription factor AP-4 {activating enhisncer binding protein 4)
TEAPA ENSGC0000020447 | C.016166613 | -0.615680115 796573016 | 612410275 16 p13.3 [Source:HGNC Symbol;Acc:11745]
1557021 5 _at § LOCIOOSCG7250 § NA 0.016166613 | -0.767424753 540032636 | 7.1567751123 NA NA Na
23738G_at 1 OCI00506457 | NA 0.016166613 | -G.7756375557 § 6.296009341 | 7.072384898 NA MNA NA
immunoglobulin heavy variable 5-78 (pseudogene) {Source:HGNC
210450 at IGHY5-73 ENSGOOO00211978 | 0.016166613 § 08929279908 | 5.444682435 | 6.373562344 14 432.33 Syrnbol; Acc:5660]
3-hydroxybutyrate dehydrogenase, type 1 [Source:HGNC
1570336 _at BOH1 ENSGC0000161267 | 0.016166613 | -0.600827396 | 5.43G307091 | 6.040234486 3 G29 Syimbol;Acc:1027]
peroxisomal membrane protein 2, 22kDs [Scurce: HGNC
219076 s at PXMIP2 ENSGOO00C176834 | 0.016166613 § -0.603766933 | 7.746523407 8.35029034 12 g24.33 Syrbol;Acc:9716]
230467 at TMEMS2 ENSGCO0001 78821 | 0.016166613 | -0.547705024 | 5782176283 | 6.329881307 1 236,33 transmembrane protein 52 [Source HGNC Symboi;Acc:27516]
207683 _at TBX10 ENSGOO000C167300 | 0.016166613 -0.58354262 4 5120413125 | 5.703855745 11 gi3.2 T-hox 16 [Source:HGNC Symbol;Acc:11593]
230165 at DNASED ENSGC0000213918 0.0170385 0.638225732 4 6797117147 | 7.435342875 16 pl3.3 deoxyribonuclease § [Source: HGNC Symbol;Acc:2856]
1558431 at NHERCA ENSGOOOQ0257108 § 0.017271458 | -0.440024521 1 7.110293049 7.55031757 16 p13.3 NHL repeat containing 4 [Source: HGNT Symibol; Acc:26700]
230127 at PRIVIZ ENSGCO000122304 | 0.017306066 | -0.594845443 1 6297604855 | 6.852550298 16 p13,13 protamine 2 [Source: HENC Symbol; Acc:9448]
1569270 st LOCINN1343568 § NA 0.017653225 | -0.524095679 | 4.998433733 | 5.522525412 NA NA Na
232781 at LHX4 ENSGC0000121454 | 0.017653225 § 0471163014 | 6.387833416 | G.H59056431 1 425.2 Livi homeobox 4 {Source:HGNE Symbol;Acc:21734]
chyrmotrypsin-iike elastase family, member 3B {Source:HGNC
206151 % at CELAZE ENSGO0000219073 0.0179046 | -0.3895665615 | 6.688451608 | 7.083018223 1 (36,12 Syrabol; Acc:15945]
long intergenic non-protein coding RNA 638 [Source:HGNC
1553780 at LINCOOES ENSGLC0000258701 0.0175681 | -0.442855091 | 5985279128 | 6428238215 14 g32.33 Svimbol;Acc:283251
thicredoxin domain containing 8 {spermatozoa) [Source: HGNC
1564386 _at TXNDCR ENSGOOON0C204193 | 0.018383789 0402808114 1 4.565887895 | 4.972696009 9 g31.3 SymbolAcc:31454%
207116 s _at GAPDHS ENSGUOO001I05679 | 0018896313 | -(,439395893 | 6.265814968 | 6.705210861 192 713.12 | givceraldehyde-3-phosphate dehydrogenase, spermatogenic
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[Source:HGNC Symbol; Acc:24864]

1552564 st NUDTIPI NA 0.01%901839 | -0.627097473 | 5.2089804097 | 5.83650157 NA NA NA
WAP, follistatin/kazal, immunogiobulin, kunitz and netrin domain
1552811 at WEIKKNT ENSGCO000127578 | 0.018901839 § -0.4073943586 | 7.383936771 | 7.791880357 16 pl3.3 containing 1 [Source HGNC Symbol; Ace:30512)
244543 5 at BLEHNID-AST ENSGOOO00G258057 | 0.018901838 § -0.517606933 | 6.1045813842 | €.622420775 12 g13.12 BCDIN3D antisense RNA 1 {Source: HGNC Symbol;Acc:44113]
1555124 at LOCI0012572€ § NA 0.018901%39 | -0.737667282 6.31928006 | 7.056947342 NA MNA NA
Lint homeobox transcription factor 1, alpha [Source:HiGNC
1553541 at LIVIX1A ENSGOO000162761 | 0.018921376 0477745764 1 4.725705201 | 5.207450965 1 g23.3 Syrbol; Acc:6653]
1553178 a_at SSTR3 ENSGC0000153473 | 0.019065055 -0.49635403 { 6.6059563%1 7.10261041 22 gi3.1 somatostatin recepior 3 [SourceHENC Symbol; Acci11332)
1558288 st RFT1 ENSGOO000163933 | 0.019506232 § -0.356946278 | 6437355142 | 6.794301421 3 p21.1 RFTL homolog (5. cerevisiae) {Source:HGNC Symbol;Acc:30220]
protein Z, vitamin K-dependent plasma glyeoprotein [Source:HGNC
208034 s at PROZ ENSGC0000126231 | 0.019875747 § -0.413177596 | 7.086538428 | 7.499716024 13 G34 Syimbol; Acc:8460]
chromosome 1 open reading frame 127 [Source:HGNT
1553444 g at Clorfi27 ENSGOO000175262 | 0.01987%747 04561616588 § 7.310783447 | 7.756545146 1 (36.22 Syrabol; Acc:26730]
coiled-coit domain containing 134 {Source:HGNC
220077 at CCDCI34 ENSGO0000100147 | 0019875747 § -0.431568198 | 7.194190518 | 7.625758716 22 13.2 Svimbol; Acci26185]
215756 _at LOCT30227 NA 0.019879747 | -0.466760373 1 5640296789 | 6107057162 NA NA NA
242226 at LOC1002838079 | NA (0.019875747 | -0.466011928 | 4501905881 | 4.967917905 NA NA MA
CREB regulated transcription coactivator 1 [Source:HGNC
207159 _«_at CRiC1 ENSGOOON0C105662 | 0.019974794 0.342848645 | 8582700549 | £.925549194 13 pd3.11 Symbol Acc: 16062]
myosin, heavy chain 16 pseudogene [Sourca:HGNC
1564072 at MYH16 ENSGOO000002079 | 0.020133959 § -0.513849511 | 5.117985644 | 5631835155 7 0223 Syimbol; Acci31038]
206112 _at ANKRDY ENSGRO0O0C106013 | 0.02013%089 | -0.584007767 | 3.631160633 423151684 7 q33.31 ankyrin repeat domain 7 [Source: HGNC Syimbol; Acc18588]
L5148, 5CD6 homolog B (S. cerev;.:xae) {Source:HGNC
244488 _at LSM148 ENSGOO000149657 | 0.020126089 | -0.471204404 | 5.404535565 5.87573997 20 g13.23 Syrnbol; Acc: 158871
243027 at 1OCI0050663 | NA 0.020631131 | -0.472548595 | 6.586231468 | 7.058780063 NA NA NA
chromosome 7 open reading frame 13 [Source:HGNC
223630 _a Crorfl3 ENSGOO000244291 | 0.021317074 § -0.621418392 | 6.6830765%4 | 7.304495386 7 436.2 Syrnbol;Acc:17126]
potassium voltage-gated channel, delayed-rectifier, subfarnily S,
207366 _at KCNS1 ENSG00000124134 | $.021317074 § -0.522556921 | 5.734453296 | 6257010217 20 gi3.12 member 1 {Source:HGNT Syrmbol; Acc:6300]
1569532 _a_at iCN1B ENSGOO000177984 | 0.021317074 § -0.4632260876 | 6.730953106 | 7.194313982 2] 434.2 lipocalin 15 [Source:HGNC SymboiAcc:S3777]
208291 s_at TH ENSGOOOO0180176 0.02166097 | -0.435400549 § 5846357381 | 6.284758531 11 pis.5 tyrosine hydroxylase [Source:HGNC Symbol;Acc: 117821
DMNAJCS antisense RNA 1 (h 34 1o head) [Source:HGNC
236113 _as DNAJC3-AS1 ENSGOOO0G247400 | 0.022611564 § 0889794242 | 6.4855868079 | 7.375662321 13 G323 Syrnbol; Acc: 39808]
240185 at LOCI00147773 | NA 0.022511564 | -0.498377477 § 7.370697087 | 7.869674574 NA NA NA
zing finger and BTB domain containing 12 [Source:HGNC
233843 _at ZBTB12 ENSGOOO0C204366 | 0.022611564 § 0519742752 | 7218271617 | 7.73801436G 5 $21.33 Syrnbol; Acc: 19066]
1555722 at CAMPER NA 0.022732168 | -0.334308255 3.6043183 | 3.938626555 NA NA MNA
gonadotropin-releasing hormone {type 2} receptor 2 {Source: HGNC
1553067 _a_at GNRHRZ ENSGOOO0C211451 | 0.022732168 § -0.649001368 | 7.395753G655 | 8.048755323 1 g21.1 Syrmbol;Acc:16341]
238598 at 10CI01060264 | NA 0.023506064 | -1.193505286 § 5871655735 | 7.065161021 NA MNA NA
solute carrier farnily 25 {mitochondriaf carrier; ornithine
224166 _at SLCZ5A2 ENSGOO000C120325 | 0.023531188 1 -0.439944142 | 4.676270393 5.11621454 5 g31.3 transporter} member 2 [Source:HGNEC Symbol Acc: 22921 ]
233239 at WIDR27 ENSGCO0001R4465 | 0.023577408 § -0.865615668 | 5475660628 | 6.341276295 [$) g27 W repeat domain 27 [Source: HGNC Symbol; Acc:21248]
1562085 at GLYATLL ENSGOOOGG166840 | 0023677408 | -0.494191579 | 3.350583969 | 3.884775548 i1 gi12.1 gi\/cine—N—acyltransierdse—!ske 1 {Source:HGNC Syrnbol; Acc:20518]
207649 _at KRT37 ENSGC0000108417 | 0.023800085 § -0.376179216 | 5.02373856% | 5359918184 17 g21.2 keratin 37 [Source:HGNC Symbol;Acc:6455]
exocyst complex component 3-ike 1 [Source:HGNC
1559272 at EXQC3LY ENSGOOO0C179044 | 0.023800085 04129202 1 8.165645594 | £.573566194 16 G221 Syrabol; Acc:27540]
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1556822 s at ZNF837 ENSGC0000152475 | 0.023800085 § -0.480450017 | 6.346952065 | 6.5827442086 19 q13.43 zine finger protein 837 [Source:HGNC Symbol;Acc:25164]
215328 at EFR3B ENSGOOO0QC084710 | 0023922328 § -0.703567987 | 6.556203567 | 7.259801553 2 p23.3 EFR3 homolog B {S. cerevisiae) [Source:HGNC Symbol;Ace: 29155]
NLR family, pyrin domain containing 6 [Source:HGNC
1552937 at NLRPG ENSGCO000174885 | 0.024111993 | -0.452619884 6.55831555 | 7.010635874 11 pi5.5 Svimbol;Acc:22944}
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TABLE3

gene__ mean_ mean_ Chroma- chrom_
probeset syrmbol ensembl_id q.value oghC nonRef Ref some band gene_description
seiute carrier family 6 {neurctransinitter transporter, taurine},
228754 at SLCBAS ENSGO000013138% O | 0.975480525 1 2.9810063323 | 8.0055252809 3 p25.1 member 6 [Source:HGNC SymbolAcc:11052]
aiiter dense fiber of sparm tails 38 [Source: HGNC
238327 _at QDF38 ENSGOO0001L7 7989 0002730266 | 1,030411696 | 8.89777143% | 7.86735%9743 22 13.33 Symbiol Acc:34388]
208683 _at CAPNZ ENSGO0000162908 0.002730266 205913862 § 9.820197872 7.761058252 1 QqQal calpain 2, (m/1} large subunit [Source: HGNC Symbol Acc: 14798]
CREB regulated transcription coactivator 3 [Source:HGNC
218648 st CRIC2 ENSGO0000140577 0.002730266 | 1393257272 | 2.008043532 | 7.614786319 15 q26.1 Symbol;Acc:26148]
farily with sequence similarity 219, member A [Source:HGNC
225146_at FAMIZ19A ENSGRO0O0164970 Q002730260 | 0.795746694 | 8.0912452284 7.296194G19 9 p13.3 Syrnbaol; Acc:19920]
218589_st i PARS ENSGOO0001395793 0.002730266 | 2.422573482 $.17966374 | 6.757090257 13 gl14 lysophosphatidic acid receptor 6 [Source:HGNC Symbol;Acc: 15520]
RAB31, mamber RAS oncogene farmily [Source:HGNC
237762 s _at RAB31 ENSGEC00001 65461 0.002730266 | 1.749576112 | 10.13226893 { 8.382692819 1% pli.22 Syrnbol; Acc:G771}
transforming growth factor, beta-induced, 68kDa [Source:HGNC
201506 5t TGFBI ENSGOOOG0120708 0.002730266 | 1.805547727 | 1148439934 9.67885223 5 q33.1 Symbol;Acci11771]
guanine nucleotide binding protein {G protein), ¢ poiypeptide
224867 at GNAG ENSGC0000156052 0002730266 | 2.025363394 § 6970609713 | 4945246318 9 q21.2 [Source:HGNT Symbol, Acc:4390]
aldehyde dehydrogenasse 2 family {mitochondrial) [Source: HGNC
201425 &t ALDHZ ENSGOO000111275 0.002730265 | 1.529378557 10.6016455 | B.6872256847 1z q24.12 Symbol; Acc:404]
1555851 s at SEPW1 ENSGC00001 78980 0.003120304 | 1.533124384 | 10.54841655 | 9.016252165 i5 q13.33 selenoprotein W, 1 [SourceHGNC Symbol;Acc: 10752]
SCO2 cytechrome ¢ oxidase assembly protein [SourceHGNC
205241 st SCQ2 ENSGOO000120485 0.003120304 | 0.892011788 1 5.145278365 8.25326658 22 G13.23 Symbol;Acc: 10604]
enoyl CoA hydratase domain containing 2 [ScurceHGNC
218552 _at ECHDC? ENSGO0000121310 0003120304 | 1335313564 | 9.234133085 785881952 i p32.3 Symbiol Acc:23408]
chromosome 10 open reading frame 76 [Sourca:HGNC
55662 _at C100rf75 ENSGO0000120025 0.003120304 | 0.721271142 | B.212153422 7.45088228 10 G24.32 Syrnbol; Acci25788]
204773 _at iL11RA ENSGOO000137070 0004436682 | 0.917380241 | 7.610982979 | 6.693592738 S p13.3 interleukin 11 receptor, alpha [ScurcetHGRC SymbolAcc:5867]
nuclear receptor interacting protein 1 [ScurcetHGRC
202600 s _at NRIP1 ENSGOO000150530 0.004436682 | 1.662365975 7.56245491 { 5.900088935 21 21,1 Syrnbol; Acc:8001}
221502 s 3t KIAATSH8 ENSGOO000187164 0.004818115 1.88945627 | 8.343765463 { 6454309199 10 q2h.3 KIAAL598 [Source:HGNC Syrnbol; Acc:29318]
226000 _at CTTNBP2ZNL ENSGO0000143079 0.005157169 | 1.467286291 | 7.674825326 | 6.207539034 1 p13.2 CTTNBP2 N-termina! like [SourceHGNC SymbolAcc:25330]
chemokine (C-X-C motif) igand 14 [Source:HGNC
222484 s 3t CACL14 ENSGO0000145824 0.005173135 § 3.461735657 § 11.01983085 7.55809519 5 021.1 Symibol;Acc:10640]
201012 _at ANXAL ENSGOOO00135046 0005187505 | 1.868142181 | 10.78463604 | 8.9164932883 ] G21.13 annaxin A1 [Source:HGNC Syrnbol; Acc:533]
218854 at DSE ENSGO0000111817 0.006453355 | 1.632134259 | 9397382236 | 7.765257977 6 22,1 dermatan sulfate epirerase [Source:HGNC Symbol;Acc:21144]
234040 5 at GSN ENSGO0000148180 0.006453355 | 1.345118377 | 10.26280286 | 8.917684579 ] 433.2 gelsolin [Source: HGNC Syimbol;Acc:4620)
201302_at ANXAL ENSGO0000186975 0006598142 | 1,701755825 | 9377173828 | 7.675418003 2 p13.3 annaxin A4 [Source: HGNC Symbol Acc:5427]
cytoplasmic FMR1 interacting protein 1 [SourceHGNC
208923 at CYFIPL ENSGQOON0068793 0006598142 | 1.418337072 | G.308029118 | 7.882692045 15 qlt.2 Syrnbaol; Acc:13759]
caspase recruitment domain family, member 6 [SourcetHGNC
224414 s 3t CARDS ENSGO0000132357 0.037207601 1.29867797 | 497051244 | 7.198373274 5 pl13.d Symbol;Acc:16294]
205945_at IL6R ENSGQO000160712 0.00809665 | 1.765392405 | 8874117498 | 7.1081250G2 1 q21.3 interleukin 6 receptor [Source: HGNC Syrmbol; Acc:6013]
200765_x_at CTNNA1 ENSGOO000044115 000809665 | 1.117941552 | 9.6308309838 | 8512898346 5 q31.2 catenin {cadherin-associated protein, alpha 1, 102kDa
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[Source:HGNC Symbol;Acc:2509]
LOC10013358 -
230325 at 5 NA 0.00809665 | 0.911640912 | 5838505821 | 6.750146733 MA NA NA
leucine zipper, down-regulated in cancer 1-fike [Source:HGNC
223228 at LDOCIL ENSGO00001E8536 0.00809665 | 1.239345994 | B.4449835654 7.20563766 22 g13.21 Symbol;Acc:13343]
pleckstrin homology-like domain, family A, member 1
225842 at PHLDAL ENSGO0000139289 0008190797 | 1.472675991 | 8.297710351 6.825034361 12 q21.2 [Source:HGNC Symbol Acc:8933]
201348 _at GPX3 ENSGO0000211445 0.008351401 | 2169917885 | 11.32422224 | 9.154304357 5 G33.1 glutathione peroxidase 3 {plasma} [Source:HGNC Symbol:Acc:4555]
219885 SLFN12 ENSGC0000172122 0008351401 1.235153278 | €.097739382 | 4.862636104 i7 ql12 schlafen family member 12 {Source: HGNC Symbol; Acc:25500]
212830 &t MEGFS ENSGOO000106780 0.008353401 | 1.243175161 | 6.734084575 | 5490909414 <] 433.2 muitiple EGF-iike-domains 9 [Source:HGNT Symbol, Acc:3234]
- cychin N-terminal domain containing 1 [Source HGNC
231463 at CNTD1 ENSGO0O000176563 0.008351401 | 0.538973445 3.84343028 | 4.382403725 17 21.31 SymbolAcc:26847]
turnor necrosis factor {ligand} superfamily, member 10
202687 5 _at TNFSF10 ENSGO0000121858 0.00842482 1529352742 1 1140527322 1 9.575920476 3 G26,31 [Sourca:HGNC Symbol;Acc:11925]
217731 s 3t FTvieB ENSGOO000136156 0.009100886 | 1.449335477 | 10.05152822 | 8.602192738 i3 qld.2 integral membrane protein 2B [Source: HGNC Symbol Acc:6174]
armadilio repeat containing, X-iinked 1 [Source:HGNC
218654 at ARMCX1 ENSGO00N0126947 0.000456042 | 1.499155444 1 7.418731757 | 5919576313 X q22.1 Syrnbol; Acc18073]
LOCI0050612 -
1558844 at 7 NA 0.002456042 | 0.617533967 | 6109066414 | 6.7266003%1 NA NA NA
202944 _at NAGA ENSGOOOO0128951 0009456042 | 0.994644426 | B.504684412 | 7.5100329987 22 ql3.2 N-acetylgalactosaminidase, alpha- [Source:HGRC Symbol;Acc: 7631]
212522 st PDEEA ENSGOOO00G73417 0.009456042 1212473343 | 8.751053401 7.538582058 15 g25.2 phosphodiasterase 8A [Source: HGNC Symbol; Acc:8793]
pleckstrin homology domain containing, family A {phosphoinasitide
226247 _at PLEKHAL ENSGOOOO0107874G 0009456042 | 1762189016 | 8.2315893242 | 6.469400327 10 q26.13 binding spacific) mernber 1 {Source: HGNC Syrnboi; Acc:14335]
243423 st TNIP1 ENSGOO000145901 0.009620636 | 1.039262698 | 6129027011 5.0949664313 5 q33.1 TNFAIPS interacting protein 1 [Source:HGNC Symbol;Acc: 16903]
229074 at EHD4 ENSGOO000103966 0.006953302 1116796029 | 8.728408949 7.611612G2 15 q15.1 EH-domain containing 4 [Source:HGNC Symbol;Acc:3245]
LOCI0012035 -
1553507 _at 7 NA 0.0099502302 | 0.519618931 | 5450658035 | 5970277966 NA NA NA
spermatogenasis associated, serine-rich 2-like [Source:HGNC
222454 ¢ at SPATS2L ENSGG0000156141 0,009950302 | 1.2398359493 G.90915525 § 8.5668315758 2 g33.1 Syrnbol; Acc: 2457 4]
acyl-Cod dehydrogenase, very long chain [Source:HGNC
200710 st ACADVL ENSGOOOG0GT72778 0.011037244 § D.&72008393 | 5.456312268 | X.58430387% i7 pl3.1 Symbol;Acc:52]
LOCI0012350
228791 at 2 NA 00311037244 | 1.793881949 | 8411266603 | 6.517374854 MA NA NA
microtubule-actin crosstinking factor 1 [Source:HGNC
208634 s ot MACF1 ENSGOO000127503 0.011768387 | 1.234625274 § 10.26299281 | 9.028357538 1 p34.3 Symbol;Acc:13664]
coiled-coil and C2 domain containing 18 [Source:HGNC
242487 at CC2D18 ENSGO0000154222 0.011768387 | (1.523814355 | 6,843606374 | 6315792019 i p32.3 Symbiol, Acc:29386]
v-rnaf avian musculoaponeurotic fibrosarcoma oncngene homolog
238559 s _at MAFB ENSGO0000204103 0.011768387 | 1.849122185 | 11.31545077 | 9.466328588 20 ql2 B {Source: HGNC Symbol;Acc:6408]
201360 _at CST3 ENSGO0000101439 0.011768387 | 1.353324788 | 11.64386355 | 10.250538786 20 p11.23 cystatin C [SourcetHGRC Syimbol;Acc:2475]
extracellular matrix protein 2, fernale organ and adipocyte specific
206101_at ECM2 ENSGOO00106823 0.011768387 | 1.728608592 | 7.156510825 | 5427902231 ] G22.31 [Source:HGNT Symbaol; Acc:3154]
218004 at BSOCL ENSGOO000160058 0011768387 | (.541692248 | 8948162166 | £.406469918 i p35h.1 RSD domain confaining 1 [Source HGNC Symbol; Acc: 25501
small G protein signaling moduiator 2 [Source:HGNC
383128 at SGSM2 ENSGOO000141258 G.011768387 | 0.893849972 | G.480069571 | 8.5862195938 17 p13.3 Syrnbaol; Acc:29026]
lysocphosphatidylcholine acyltransferase 2 [Source:HGNC
227889_st {PCATZ ENSGOO000087253 0011768387 | 1.982248155 § 7.953706021 59714575866 i5 ql2.2 Symbol;Acc:26032]
229278_at STOX1 ENSGOOOO0165730 0.0311768387 - | 2.913537756 | 4.507246657 10 q21.3 storkhead box 1 [Source: HGNC Symbol; Acc:23508]
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0.5937083902

2318043 ¢ _at AZiZ ENSGOC0001GE3512 0.0117683%7 | 0.863898%%87 | €.644284515 { 5.780385627 3 p24.3 5-azacytidine induced 2 {Source:HGNE Symbol; Acc: 24002]
solute carrier family 12 {potassium/chioride transporters), member
218066 at SLC12A7 ENSGOO0001 13504 0.011768387 | 1.005344336 1 8912722012 7AC7377676 5 £215.33 7 [Source: HGNC Symbol; Acc:10915]
Rho guanine nucleotide exchange factor {GET) 40 [Source:HGNC
58780 s at ARHGEF40 ENSEC0000165801 0.031846577 | 1.485982141 | 7.235422011 5.74543987 i4 qli.2 Syrmbol; Acc:25516]
S100 caicium binding protein A1l [SourceHGNC
200660 _at S100A11 ENSGO0000163191 0.012330232 1.388286368 | 11.61065535% | 10.22236302 1 q21.3 Syrmbol; Acc10488]
207965 _at NEUROG3 ENSGOO000122859 0.012330232 | 0.438710752 | 7.869470101 | £.308180853 10 22,1 newrogenin 3 [Source: HGNC Symbol; Acci 13806]
solute carrier farnily 30 {zinc transporter), mermber 1 {SourceHGNC
212907 _at SLC30A1 ENSGOOOO0170285 0.012330232 1.171312089 | 9.350466514 | 8.179154445 1 432.3 Syrnbaol; Acc:11012]
208999 _at SEPTE ENSGO0000164402 0012827915 1,11335681 | £412742626 | 7.2953458186 5 q31.1 septin 8 [Source:HGNC Syimbol;Acc:16511]
lectin, galactoside-binding, scluble, 3 [Source:HGNC
2088949 _s_at LGALS3 ENSGOO000131981% 0.012937259 | 1.466370381 | 11.76909335 | 10.302722G7 14 q22.3 Syrnbol; Acc:6563]
mitogen-activated protein kinase kinase kinase kinase 3
218311 st MAPAKZ ENSGOO000011566 0.012937259 | 1.467987958 § 7.56071900% { 6.092731052 2 p22.1 [3ource:HGNC Symbol; Acc:6865]
203518 _at LYST ENSGOOOO0143665 0.033773579 781385247 1 2.315307394 6.533918147 1 q42.3 lysosomat trafficking regulator [Source:HGNC Symbol;Acc: 1968]
1552345 a_at PRSS33 ENSGO000G0103355 0.013773579 | 0.53%188858 | 5578662199 | £.116851057 16 p13.3 protease, serine, 33 [Source:HGNT Syrmbol; Acc:30405]
- calcium regulated hest stable protein 1, 24kDa [Source:HGNT
1566134 at CARHSPL ENSGC0000153048 0.0314454348 | 0.556432401 6.9665%382 | 7.523270601 16 pl3.2 Syrnbol; Acc:17150]
G protein-coupled receptor 1378 {Source:HiGNC
204137 at GPR1378 ENSGOO000077585 0.015679525 208875061 { 5.969766837 { 7.881016227 1 q42.3 Symbol;Acc:11862]
sofute carrier family 27 {fatty acid transporter}, member 3
222217 s at SLC2TA3 ENSGC0000143554 Q015578526 | 0801664373 | 8452250275 | 7.550625%02 1 q21.3 [Source:HGNT Symbol; Acc: 10887]
201505 &t LAMIBL ENSGO00000S1136 0.015689414 | 1.834716085 | 5.325407825 7490691739 7 g31.1 laminin, beta 1 {Source:HGNC Symbol;Acc: 6486]
206602_s_at HOXD3 ENSGU0000128652 0.016154072 | 0.644932774 | 6906842818 | 7.551775592 2 0311 homeobox D3 [Source: HGNC SymbolAcc:5137]
217728 at S100A8 ENSGOO000197356 0.016157189 | 0.561802592 | 11.17652114 | 10.21471854 1 G21.2 S1C0 caicium binding protein AG [Source:HGNT Symbol; Acc: 10486]
vacuolar protein sorting 26 homolog B (5. pombe) [Source:HGNC
225483 at VPS268 ENSGOO000151502 0.016160221 | 0.731464309 | 8.008558811 7277134503 i1 q25 SymbolAcc:28115]
202686 s _at AXL ENSGOOON0167601 0016163173 | 2164883727 | 9.749176136 | 7.584292409 19 G13.2 AXL receptor tyrosine kinase [Source: HGNC Symbol; Acc:905]
236374 _at CTXN3 ENSGO0000205279 0.016166047 | 0.525752287 | 4506041398 | 5.431793686 5 423.2 cortexin 3 [Source: HGNC Symbol Acc:311101
227276 _at PLXDC2 ENSGOO0N01 20594 0016166613 | 1.569191816 §| 5.857/9341283 7888742368 10 p12.31 plexin domain containing 2 [SourcetHGNC Symbol;Acc: 21013
228185 _at ZNF25 ENSGOO000175395 0016166613 | (.929397523 | 6510839476 | 5.581441953 10 pll.l zinc finger protein 25 [Source:HGNC SymbolAcc: 130431
217892 s at LIMAL ENSGOOD0OO50405 0016166613 § 1.859321745 1 5.968366162 { 8.103044417 12 G13.12 Livi domain and actin binding 1 [5ource; HGNC Symbol; Acc: 24636]
202727 s at IFNGRL ENSE00000027697 0.016156613 | 1.203322531 | 9.855227569 | 8.5515905028 G q23.3 interferon gamma receptor 1 [Source: HGNC Symbol;Ace:5439]
LOCI0050637
1560663 _a_at S NA 0016166613 | 0.647132124 | 5446495421 | 6093627545 NA NA NA
- phosphoglycerate mutase family member 5 [Sourca:HGNC
1553837 _at PGAMB ENSGO0000247077 0.016166613 | 0.4656015193 | 6896008593 | 7.362023785 12 24.33 Symbiol Acc:28763]
ubiquitin-conjugating enzyime £20 N-terminal like {pseudogene}
1554763 _at UBEZDNL ENSGQOO000229547 0.0316166612 | 0.423010772 5.56336289 | 5.986377662 X q21.1 [Source:HGNT Symbol; Acc:28656]
212112 s 3t STX12 ENSGOO000117758 0.016166613 0,81158935 § 8768046401 7.956457051 i p3h.3 syntaxin 12 [Source:HGNC Symbol Acc:11430]
serna domain, immunogicbulin domain (ig), short basic domain,
203789_s_at SEMAZC ENSGOOOO0G75223 0016166613 | 1.825351818 6.85114482 § 5.024793002 7 62111 secreted, (semaphorind 3C [Source:HGNC Symbol; Acc: 10725]
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pituitary tumor-transforming 1 interacting protein {Source:HENC

200677 _at PTTGLIP ENSGOO0001E3255 0.016166613 | 0.544308232 § 10.81552238 | 9.871214144 21 q22. Symbol;Acc:13524]
222875 s at ADAP2 ENSGC00001840€60 Q016166613 | 1230284047 § S.947509385 | 8717625328 17 qli.2 ArfGAP with dual PH domains 2 [Source:HGNC Symibol Acc: 16487]
phospholipase A2, group VA {cytesolic, calcium-dependent}
210145 at PLAZGAA ENSGO0000116711 0.016166613 | 1.018586961 5.59768987 { 4.579102505 1 q31.1 [Source:HEGNC Symbol;Acc:5035]
208109 _s_at LINCOOSGT NA 0.016156613 1.252213786 | €.056932621 | 4.804718825 MA NA NA
transforming growth factor beta 1 induced transcript 1
209651 _at TGFB1IL ENSGO0000140682 0.016166613 | 1.639068946 | 8383831001 | 6.744752066 16 p1l.2 [Source:HGNC Symbol;Acc:11767]
2312698 s _at SEPT10 ENSE00000186522 0.016156613 | 2.029386612 | €.787501727 | 4758115114 2 q13 septin 10 [Source:HGNC Symbol;Acc:14349]
spastic paraplegia 20 {Troyer syndrome] {Scurce: HGNC
212526 _at SPG20 ENSGO0000133104 0.016166613 | 1.308040982 | 6.974473237 | 5.666432255 13 qi13.3 Syrbol;Acc:18514]
209684 at RIN2Z ENSGOO000132669 0016166613 1.948498746 | 9,250259854 | 7.301761108 20 p11.23 Ras and Rab interactor 2 [Source: HGNC Svimbol;Acc:18750]
family with seguence similarity 188, member B [Source: HGNC
223204 at FAM192B ENSGO0000164125 0016166613 | 1.556704699 7718116717 | 6.161412018 4 q32.1 Syrbol;Acci2531 2]
lysosomai protein transmermbrane 4 alpha [Source: HGNC
200673 _at LAPTMAA ENSGOO000068527 0.016166613 | 1.052582957 10.8012775% | 9.748694636 2 p24.1 Symbol; Acc:6924}
T-cell leukemia/lymphama & {non-protein coding) [Sourca:HGNC
239840 s _at TCL6 ENSGQO000157621 0.01615666132 -1.34245305 | 4.18546432723 | 5.527917423 14 432,13 Syrnbol; Acc:13463]
222856 st TMEM3BA ENSGOO0G0G72954 0.016166613 | 0.773177457 | £.257085542 | 7.035262959 19 p13.11 transmembrane protein 384 {Source: HGNC Symbol; Acc: 28462
- transcription factor AP-4 (activating enhancer binding protein 4)
205688 _at TFAPA ENSGG0000050447 0.016166613 | 0.615680115 7.99573016 § 8.5612410275 16 pl3.3 [Source:HGNT Symbol; Acc:11745]
225384 st DOCKT ENSGOO000116541 0.016166613 | 0.820345036 | 7.335350684 | 6.51500564% i P3L.3 dedicator of cytokinesis 7 [Source:HGNC Symbol Acc: 19160}
LOCI0050725% -
1557021 s at 4] NA 0016166613 | 0.767424763 6.40032636 { 7.167751123 MA NA NA
209210 s a3t FERMT2 ENSGOO0000G73712 0.016166613 | 1.600225002 | 8.650583066 | 7.050358064 14 g22.1 fermitin family member 2 {Source: HGNC Syrmbol; Acc:15767]
201798 s_at MYOF ENSGEG0000135811G 0.016166613 | 1.933721388 | 9.900889993 { 7.967168605 i 423.33 myoferlin [Source HEGNC Symbol; Acc:3656]
nuclear receptor binding protein 2 [Source:HGNC
225345 at NREPZ ENSGOO0N01E5185 0.016166613 | 1.157815793 | 229622618 { 7.031806824 14 §24.3 Symbol;Acc:19336]
208924 at RNFL1 ENSGEG00001230491 0.0161566613 1.31265628 § 7.905885024 6.593228744 i p32.3 ring finger protein 11 {Source: HGNT Symbol;Acc: 10056]
F-box and leucine-rich repeat protein & [Source:HGNC
208004 s ot FBXLS ENSGO0O000118564 0.016166613 | 1.083805753 | 10.00546225 | 8921656459 4 215.32 Symbol;Acc:13602]
LOCI0050645 -
237880 at 7 NA 0016156613 | 0.776375557 | €.2950059341 | 7.072384868 MA NA NA
225743 at SLFN1L ENSGO00N0172716 0.016166613 1.653027622 | 8.752878393 7.09985077 17 ql2 schiafen family member 11 {Source:HGNC Symbol;Acc:26633)
228573 at ANTARZ ENSGC0000163297 0.016156613 | 1.223115076 | €.502216851 | 5275097776 4 q21.21 anthrax toxin receptor 2 [Source:HGNC Symbol; Acc:21732]
222065 FLll ENSGOO0N0177731 0.016166613 | 0.779423611 | S.687503137 | 8908079526 17 p11.2 flightless T hornolog {Drosephila} [Source HGNC Symbol; Acc:3750]
- immunoglobulin heavy variable 5-78 {pseudogene) [Source: HGNC
210450 at IGHV5-78 ENSE00000211978 0016156613 | 0.929275909 | 5444682435 | 6373562344 i4 032.33 Syrmbol; Acc:5660]
212885 _at SGEMSL ENSGO0000158964 0.016166613 | 1.180434511 5.341858 § 4.161523489 10 411.23 sphingomyelin synthase 1 [Source:HGNC Symbol;Acc:29759]
202228 s _at NPTN ENSGC0000156642 Q016166613 | 1.131346073 | 9.703866415 | 8.572520342 i5 q24.1 neuroplastin {Scurce HGNC Syimbol;Acc: 17867]
myosin VA {heavy chain 12, myoxin) {Source: HGNC
227761 _at MYOSLA ENSGO0000197535 0.016166613 147770878 8.28230981 6.80460103 15 q21.2 Symbol; Acc 7602}
WW dornain containing transcription regulator 1 [Source HGNC
202133 _at WWITR1 ENSGOG000018408 0016166613 1982540678 | 8,7591585252 | 6776614574 2 q2h.1 Symbol Acc:24042]
hepatocyte growth factor (hepapoietin A; scatter factor}
209960 _at HGE ENSGOOON0019991 0.016166612 | 1.216221252 | 4.738384711 | 3.522763458 7 21,11 [Source:HGNT Symbol; Acc:4893]
212203 _x_at IFTM3 ENSGOG000142089 0016166613 | 0.999466366 | 12.83133036 | 11.831864%9 i1 p1h.5 interferon induced transimembrane protein 3 {Source:HGNC

22626
SDLI-600224107v1

28501 / 12827-501-22

- 141 -

091€80/S10T OM

L9.890/¥102SN/LDd



Symbol;Acc:5414]

212158 at SDHC2 ENSGEG000016543G 0.0161566613 1.694875284 | 2.3991R%4386 { 6.704305102 2 §22.1 syndecan 2 {Source:HGNE Symbol;Acc: 10658
224757 st ARRENC3 ENSGOOO0113365 0.016166613 1.280896615 | 7.049919874 | 5.7€9023259 5 14.2 arrestin domain containing 3 [Source:HGNC SymbolAcc:28263]
sofute carrier farnily 11 {proton-coupled divalent metal ion
203124 s at SLC11A2 ENSGG00001 10911 0016166613 | 1.3149%1642 § 8.210636812 { 6.885655171 iz ql13.12 transporters), mermber 2 [Source: HGNC Symibol; Acc: 10908
- 3-hydroxybutyrate dehydrogenase, type 1 [Source:HGNC
1570336 _at EDH1 ENSGOO000161257 0.016166613 | 0.600927396 | 5439307081 | 6040234486 3 q25 Symbol;Acc:1027]
serpiogically defined colon cancer antigen 8 [Source:HGNT
1553034 at SDCCAGE ENSGC0000054282 0016166613 | 0.647985397 | 7.588443867 5.95045827 i q43 Syrmbol; Acc:10671]
- peroxisomal membrane protein 2, 22kDa [Source: HGNC
218076 s _at PXMIP2 ENSGO0000176894 0.016166613 | 0.603766933 | 7.746523407 8.35029034 12 G24.33 Syrbol; Acc:8716]
230467 _at TMEMB2 ENSGO0000178821 0.016166613 | 0.547706024 | 5782176283 | 6.328881307 i p36.33 transmembrana protein 52 [Source: HGNC Symbol Acc: 27916}
2263111 s _at ZNF385A ENSGO0000161642 0.016166613 1.061296407 | 9.529821659 | B.468525252 12 G13.13 zin finger protein 385A [SourcerHGNC Symbol Acc: 175211
TP metallopeptidase inhibitor 2 [Source:HGNC
231579 s 3t TIMPZ ENSGO0O000G35862 0.016166613 | 1.95090238% | 11.29034402 | 9.236441627 17 q2h.3 Symbol;Acc:11821]
202007 _at NiD1 ENSGO0000116962 0.016166613 1.61713841 | 7.9679076566 | 6.350769257 1 G42.3 nidogen 1 [SourceHGNC Symbol;Acc: 7821]
207689_at TEX10 ENSGOO000167800 0016166613 -(3,58354262 1 5.,1204313125 | 5.703555745 13 g13.2 T-box 10 [Sourca: HGNC Symbaol;Acc:11593]
discs, large homoiog 5 {Drosophila) [Source:HGNC
201681_s_at DG5S ENSGQOO000151208 0.016381594 | 1.584354968 7.6803766 | 65096021632 10 q22.3 Syrnbol; Acc: 2904}
transcription factor 7-like 2 {T-cell spacific, HMG-box}
212761 3 TCF7L2 ENSGOO000148737 0.016677502 1.565585438 | 7.59530550% | 6.028720072 10 q2h.2 [3ource:HGNC Symbol;Acc: 11841
scavenger receptor class B, member 2 [Source: HGNC
224983 at SCARB2 ENSEG00001358760 0.016923479 131926409 | 9.808332875 { 8.485068785 4 g21.1 Syrnbol; Acc:1665]
218706 5 3t GRAMD3 ENSGOO0G0155324 0.016523479 1.1289G438 | 6.584780567 | 5.455786187 5 423.2 GRAM dormain containing 3 {Source:HGNT Symbol; Acc:24911]
210165_at DNASEDL ENSGG0000213918 G.017038% | 0.638225732 § €.797117147 | 7.435342879 16 pl3.3 deoxyribonuclease | [Source:HGNC Symbol;Acc: 2956]
interferon-induced protein with tetratricopeptide repests 5
203595 s at IFITS ENSGOO0O001527738 0.0170385 | 1.314122515 1 R.100980556 { 6.786828041 10 G23.21 [Source:HGNC Symbol; Acc:13328]
1558431 at NHERCA ENSGE000002571068 0.0372731459 | 0.440024521 | 7.110253049 7.55031757 i6 p13.3 NHL repeat containing 4 [Source: HGNC Symbol; Acc:26700]
225133 at KLF3 ENSGO0000109787 0.017271459 | 1.877159888 | 7.7443132654 | 5866972766 4 plid Kruppel-like factor 3 {basic) [Source: HGNC SymbolAcc: 16516]
210127 at PRIMIZ ENSEC0000122304 0017305066 | 0.594945443 1 €.297604855 | 6.892550268 i6 pi3.13 protamine 2 [Source: HGNC Symbol; Acc:9448]
G protein-coupled receptor kinase & [Source:HGNC
204396 5 _at GRKE ENSGO0000198873 0.017457757 | 0877767737 B8.13471677 7.156943033 10 G26,11 Syrbol; Accid544]
LOC100134386 -
1569270 at 8 NA 0017653225 | 0.524085679 | 4.998433733 | 5.522529412 NA NA NA
FYN oncogene refated to SRC, FGR, YES [SourceHGRNC
2103105_s_at FYN ENSGQO0N0010810 0.0317653225 | 1.615658944 | 10.56933985 | 8.953680911 3] Q21 Syrnbol; Acc:4037]
201218 st CTRP2 ENSGOOO0017502% 0.0176532225 1.464241977 | 7445365935 5981124019 10 26.13 C-terrinal binding protein 2 [Source: HGNC SymbolAcc:2495]
CCAAT/enhancer binding protein (C/EBP), delta [Sourca:HGNC
203873 s_at CEBPD ENSGQOO00022 186G 0.0317653225 | 1.614126567 | 10.4681267% | 8.853930222 g qlt.21 Syrnbol; Acc:1835]
243038 st RBM43 ENSGOO000184898 0.017652225 | 0.268731593 | 7.015389524 | 6.046657931 2 g23.2 RNA binding motif protein 43 [Source:HGNC Syrnbol;Acc:24790]
secreted protein, acidic, cysteine-rich {osteonectin} [Source:HGNC
2126867 at SPARC ENSGEG0000113140 0.017653225 | 2.0387773809 | G.750157874 { 7.721380065 5 g33.1 Syrnbol;Acc:11215]
inhibitor of kappa light polypeptide gene enhancer in B-cells,
2089341 5 3t IKBKB ENSGOO00G0104365 0.017653225 | 05580949734 | K 789651207 | 7.808701473 3 p13.21 kinase beta [Source:HGNC Symbol; Acc:5960]
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232781 at LHX4 ENSGO0000121454 0.017653225 | 0.471162014 | 6387893416 | 6.859056431 1 G25.2 Livi hormeobox 4 [Sources HGNC Symbol Acc:21734]
=pt idyigiycine alpha-amidating monooxygenase [Source:HGNC
202335 s _at PAM ENSE00000145730 0.017653225 | 1.318515399 | ©.2858020714 | 7970505314 5 q21.1 vrnbol, Acc:8596]
hy motrypsin-fike elastase family, mermber 3B [Source: HEGNC
206151 x at CELAZE ENSGO00N0219073 0.0179046 | 0.389566615 | 6.698451608 7088018223 1 (36,12 Syrnbol; Acc:15945]
- long intergenic non-protein coding RNA 638 [Source HGNC
1553780_at LINCOOE38 ENSGOO000258701 0,0179681 | 0.442955091 { 5985279128 | 6.428238219 14 32.33 Symbol Acc:28325]
212288 _at NRP1 ENSGO0000099250 0018067396 | 1.779345664 | 9.257538424 747819276 10 p11.22 neuropilin 1 [Source: HGNC Symbol; Acc:8004]
thioredoxin domain containing 8 {spermatozoa) [Source: HGNC
1564386 at TANDCS ENSGOO000204193 0.018382789 | 0.402808114 | 4569887835 | 4.972696009 G q31.3 Symbol;Acc:31454]
ELK3, ETS-domain protein {SRF accessory protein 2) [Source:HGNC
221773 _at ELK3 ENSGOO0O0111145 0.018896313 162071839 | 8.175421184 | 6.5547027%4 12 q23.1 Syrnbol; Acc:3325]
- glyceraldehyde-3-phosphate dehydrogenase, spermatogenic
2037116 5 3t SAPDHS ENSGOO000105578 0.018%96313 | 0.439395893 | £5.265814968 | 6.705210861 19 13.12 [Source:HGNC Symbol; Acc:24864]
208816 _x_at ANXAZP2Z ENSGG0000231991 0.018901839 | 4.878549333 { 10.01165886 { 9.133109525 ] pl13.3 annaxin A2 pseudogene 2 [Source:HGNC Symbol;Acc:539]
Ras association (RalGDS/AF-6) and pleckstrin homology domains 1
225183 st RAPH1 ENSGOOO00173166 0.018501839 | 2005188858 | 7.673175415 | 5.667986561 2 033.2 [Source:HGNC Symbof; Acc:14436]
1552564 at NUDTOPL NA 0018901839 | 0.627087479 | 5.2008804097 | 5.836501576 MA NA NA
212779 st KIAALLOS ENSGOO0001 38588 0.018501839 | 0590071878 | B.187158776 | 7.1970856859 4 q27 KIAAL109 [Source: HGNE Symbol Acc:26953]
221748 s at TNSL ENSEG0000079308 0.018901839 | 2.020350883 | 8.85943040 6.84507952 2 935 tensin 1 {Source:HGNC Symbol;Acc: 11973}
WAP, follistatin/kazal, immunogiobulin, kunitz and netrin domain
1552811 at WFIKKNT ENSGOO000127578 0.018901839 | 0.407943586 | 7.383936771 { 7.791880357 15 p13.2 containing 1 [Scurce HGNC Symbol; Acc:30912)
244543 g at BCDIN3D-ASL ENSEC0000258057 0.018901839 | 0.517606933 | £.104813842 | 6.522420775 12 ql3.12 BCDIN3D antisensa RNA 1 [Source:HGNC Symbol;Acc:44113]
LOC10012972
1555124 at 6 NA 0018901839 | 0.737667282 6.31928006 | 7.056947342 NA NA NA
coenzyme 02 4-hydroxybenzoate polyprenyltransferase
213379_at coQ2 ENSGOO000173085 18901839 0,52373226 § 80285810727 | 7505178467 4 q21.23 [Source:HGNC Symbol; Acc:25223]
dynein, cytoplasmic 1, intermadiate chain 2 [Source:HGNC
231684 s at DYNC112 ENSGOOOONG773280 0018901839 | 0.822903615 §| 8.9106233293 | 8.087719778 2 31,1 Syrnbol; Acc:2964]
serurm/ghucocorticoid reguizted kinase 1 {Source:HGNC
201739_st 5GK3 ENSGO0000118515 0.018903839 | 1.479761374 { 10.75264976 | 9.2738883386 5 q23.2 Symbol;Acc:1081.0]
SH2-domain GRB2-like endophilin B1 {Source: HGNC
209090 s _at SH3GLRB1 ENSGEG0000057033 0.018901839 | (.961400759 G.95245528 § 9.001084521 1 p22.3 Syrnbol; Acc: 10833]
Rho GTPase activating protein 18 [Source:HGNC
225171 st ARHGAP1S ENSGOO000146376 0.01%901839 | 1.537074854 | R.67792238% | 7.14084752% 6 22.33 Symbol;Ace:21035]
peptidviprolyl isomerase C {cyclophifin C) {Source:HGNC
204517 at PRIC ENSEC0000168938 0.03189018359 | 1.458335897 | 7.874058821 | 6415718825 5 q23 Syrnbol; ACc:9256]
RAP2ZB, member of RAS oncogene family [Source: HGNEC
213823 at RAPZB ENSGOO0N01E1467 0.018501839 124337501 | 10.18514033 | 8943755324 3 425.2 Symbol; Acc:5862]
201580 x_at ANXAZ ENSGC0000182718 Q018901839 | 1222362695 § 12.76741798 | 11.54505528 i5 q22.2 annexin A2 [Source: HGNC Symbol;Acc:537]
202202 s ot LAMASL ENSGOO000112765 0018901839 | 1.095301757 1 5350315162 { X.25501340%5 6 q2l laminin, alpha 4 [Source: HGNC Syimbol;Acc:6484]
218718 at POGFC ENSGC0000145431 0.018921376 | 2.106384599 7.63389478 { 5527510181 4 q32.1 platelet derived growth factor C [Source:HGNT Symbol; Acc:8801]
- LiM homeobox transcription factor 4, alpha [Source: HGNC
1553541 at PIVIXEA ENSGOO0N0162761 0.0189213276 | 0.477745764 | 4729705201 | 5.207450965 1 423.3 Symbol; Acc:6653]
206414 s at ASAP2 ENSGC0000151692 0.018921376 | 1.474771694 § 6713855258 | 5.235083564 2 p25.1 ArfGAPR with $H3 domain, ankyrin repeat and PH dome
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[Source:HGNC Symbol;Acc:2721]

SSTR3 ENSGG0000183473 0.01G065055 -0.49635403 { €.605356381 7.10291041 ql3.1 sormatostatin receptor 3 {Source:HGNC Symboi;Acc: 11332}
FKBPY ENSGOO0G0122542 0.018065055 | 1.110752413% | B.%96737181 | 7.78508847G1 pl14.3 FK506 binding protein 9, 63 kDa [Source:HENC Symbol;Acc:3725]
v-maf avian musculoaponeaurotic fibrosarcoma oncogene homolog
209348 s _at MAF ENSGG00001 75573 0.01G065055 | 2.1557R6041 § 8.892163605 | 6.73G377564 q23.2 [Source:HGNC Symbol; Acc:6776]
202011 st TiP1 ENSGOO000104067 0.015266989 | 2.053652215 | B8.408239306 | G6.314587092 g13.1 tight junction protein 1 [Source:HGNC Symbol;Acc:11827]
phosphatase and actin regulator 4 [Source:HGNC
226823 at PHALCTRA ENSGC0000204138 G.019506232 | 0.78845817¢6 7.51381437 | 6.825316194 p35.3 Syrnbol; Acc:25793]
protein phosphatase 2, catalytic subunit, beta isozyme
201375 5 at PPP2CE ENSGOO000104585 0.015506232 | 0.883554817 § 10.00679214 | 9.123237324 pi2 [Source:HEGNC Symbol; Acc:5300]
1558289 at RFT1 ENSGO0000163933 0019506232 | 0356946278 | 6437355142 | 6.794301421 p2l.i RETL homolog (8. cerevisiae) [Source: HGNC Symbol;Acti30220]
W domain binding protein I-like [Source:HGNC
202808 _at WRPLL ENSGO0000166272 0.015850€232 | 0.667279191 | 8.547031071 | 8.8/9751881 10 24,32 Syrnbol;Acci23510]
Rhe GTPase activating protein 28 [Source:HGNC
227911 st ARHGAPZE ENSGOO000088756 0.019879747 § 1.632136074 | 5975403546 | 4.343267472 18 p11.31 Symbol; Acc:25508]
- protein Z, vitamin K-dependent plasma glvcoprotain [Sourca:HGNC
208034 _s_at PROZ ENSGQOO000126231 0.016873747 | 0.413177596 | 7.086538428 | 7.499716024 13 Q34 Syrnbol; Acc:9460]
- chromosome 1 open reading frarme 127 [Source:HGNC
1553444 5 _at Clorfi27 ENSGOO000175262 0.0185879747 | 0.456161693 | 7.310783447 | 7.766945146 i P36.22 Symbol;Acc:26730]
- coiled-coil domain containing 134 [Source:HGNT
220077 _at CCDC134 ENSGOC000L00147 0.019873747 | 0.431568198 | 7.194180518 { 7.525758716 ql3.2 Syrnbol; Acc: 26185]
215756 at LOC730227 MA 0.015879747 | 0.466760373 | 5.64029673% { 6.107057162 NA MA
selectin P {granule membrane protein 140kDa, antigen CDE2)
206049 _at SELP ENSGC0000174175 0.03198738747 | 1.710050268 | 7.2276269872 §{ 551753671 q24.2 [Source:HGNT Symbol, Acc:10721]
202357 s ot CFB ENSGOO000243545 0.015879747 1.157364569 | 8.626327441 | 7.468962872 221.33 complement factor B [SourceHGNC SymbolAcc: 1037]
217497 at TYMP ENSE00000025708 0.019873747 | 0.851614407 | 8.694768908 | 7.843154501 22 q13.33 thymidine phesphorylase [SourcerHGNC Symbol;Acc:3148]
204034 st ETHED ENSGOO000105755 0.018879747 | 0528926484 | B.283720657 | 7.754794174 9 G13.21 ethylmalonic encephalopathy 1 [Source:HGNC Symbol Acc: 23287]
230139 ¢ at PMP22 ENSG00001L0509¢ 0.01G873747 | 1.749405657 | 9218437323 { 7.470031666 17 piz peripheral myelin protein 22 {Source:HiGNC SymbolAcc:5118}
LOCI0028807 -
242226 at S MA 0.015879747 | 0.466011928 | 4501905921 { 4967917309 NA MA
204114 at MIDZ ENSE00000087303 0.019873747 1.635433904 | 7.74845327 6.113019374 q22.1 nidogen 2 {osteonidogen) [Source: HGNC Syimbol; Acc:13389]
- CREB reguiated transcription coactivator 1 [SourceHGNC
207155 ¥ at CRTC1 ENSGO00N0105662 0.015974794 | 0.342848645 | 8582700548 | 8925549154 i p13.11 Symbol;Acc:16062]
- miyosin, heavy chain 16 pseudogene [SourceHGNT
1564077_at MYH16 ENSGOO000002079 0.020133559 | 0.5138458511 | 5117985644 | 5.631835155 q22.3 SymbolAcc:31038]
200878 at EPAST ENSGO0000116016 0.02013395 1.664350584 1 10.74528693 | 5.080936347 ? p21 endothelial PAS domain protein 1 {Source:HGNC Symbol Acc:3374]
206112 _at ANKRD7 ENSGO0000106013 0.020133089 | 0.584007767 | 3.631160633 42151684 7 31.31 ankyrin repeat domain 7 [Source: HGNC Syimbol; Acc18588]
202446 5 _at PLSCR ENSGOO0N0188313 0.02013%089 | 1.410605008 | 9.747770469 8.33716546 3 q24 phospholipid scramblase 1 [Source: HGNC Symbol; Acc: 9092
cysteine sulfinic acid decarboxylase [Source:HGNC
221139 s 3t CSAD ENSGO0000139631 0.020133089 | 1.103365222 | 6326659677 | 52232944586 12 0131 Symbol Acc: 18966]
- LSM14B, SCD6 homolog B (S. cerevisiae) [SourcetHGNC
244488 _at L9M148 ENSGQO000149857 0.020133089 | 0.471204404 | 5.404535566 5.875729G7 ) a13.33 Syrnbol; Acc:15887]
221012 s 3t TRIME ENSGOG000171206 0.020139089 | 0.202154458 | 9.7332515113 | 8.8321360645 10 424,32 tripariite motif containing 8 [Source:HGNC Symbol; Acc: 15579]
1555832 5_at KILF6 ENSGOOOOO0E7082 0020133089 1.505080743 1 10.49275643 | 8.987665652 10 p15.1 Kruppel-like factor & [Source: HGNC Symbol;Acc:2235]
212859 x_at MT1E ENSGOO000169715 0.020133089 131163782 | 1129221774 9.98057992 16 ql2.2 natatiothionein 1E [Source:HGNC symbol Acc: 7387]
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203729 st EMP3 ENSGOO000142227 0.020691131 | 1.242611864 | 10.20078073 | 9.558168921 i9 413.33 epitheiial membrane protein 3 {Source HGNC Symbol; Acc:3335]
LOCI0050663 -
243027 at 1 NA 0020691131 | 0.472548595 | €.585231468 | 7.058780063 MA NA NA
- chromosome 7 open reading frame 13 [Source:HGNC
223630 _at C7orfi3 ENSGO0O000244291 0.021317074 | 0.621418392 | 6.683076934 | 7.304495336 7 436.2 Symbol;Acc:17126]
209238 at STX3 ENSEC0000166900 0.021317074 | 1.047521762 | 7.816754018 | 6.768232256 i1 ql2.1 syntaxin 3 [Source:HGNT Symbol Acc: 11438]
- potassium voltage-gated channel, delayed-rectifier, subfamily S,
207366 _at KCNS1 ENSGO00N0124134 0.021317074 | 0.522556921 | 5.734453286 | 6257010217 20 G13.12 member 1 [Source:HGNC Symbnl Acc:6300]
1569537 _a_at LCNTS ENSGOO0001L77984 0.021317074 | 0.463360876 | 6730953106 | 7.194313982 S q34.3 lipocalin 15 [SourcerHGNC Symbol; Acc: 337771
228617 _at KAFL ENSGO0000132530 0.021319587 1.859163345 | §.784426104 7925262758 17 13,1 XiAP associated factor 1 [Source: HGNC Symbol; Acc:303832]
pleckstrin homology domain containing, family O member 2
204436 at PLEKHO2 ENSGO0000241839 0,02166097 | (0.814300278 | 9412754546 | 8587885267 15 022.31 [Source:HGNC Symbol; Acc:30026]
208291 s _at TH ENSGQOO00015%0176 002166097 | 0.435400549 | 5.849357981 | 6.284758531 11 p15.5 tyrosine hydroxylase [Source:HGNG Syrmbol;Acc:11782]
C-type lactin domain farmily 7, member A {Source:HGNC
1555756 5 _at CLECTA ENSGO0000172243 0021739097 | 1.248701695 | 2.543140708% | 7.5927053%95 12 p13.2 Symbol;Acc:14558]
202281 _at ADAMS ENSGOOOO0168615 0022252306 | 1.522568908 | G.387992162 | 7.865423254 B p11.22 ADAM metallopeptidase domain 9 [Source: HGNC SymboiAce:216]
202291 _s_3t MGP ENSGOO000111341 0.022611564 | 2.128960252 | 11.06083826 { 8.931878011 iz pl2.3 matrix Gla protein [Source HGNC Symbol; Acc: 7060]
- DNAJCS antisense RNA 1 (head 1o head) [Source:HGNC
239119 at DNAJCE-A51 ENSGEC000024 740 0.022611564 | 0.889734242 | €.48586807%9 { 7.375662321 13 g32.1 Syrnbol; Acc: 39808]
213056 st FRMD4B ENSGOO000114541 0.022611564 | 1.741274115 | 60232278408 | 4.281504293 2 pl4.i FERM domain containing 48 [Source:HGNT Symbol; Acc:24886]
218162 _at OLFMILR ENSGOOOO0116774 0022511564 | 1.5508457328 | 8.328430141 | 6.777584404 1 p13.2 cifactornedin-like 3 [Source:HGNC Symbol Acc:24556]
starile alphas motif dornain containing 4A [Source: HGNC
212845 st SAMBA4A ENSGOOO00020577 0.022611564 | 1.246715477 | 6634446865 | 5.387731352 14 022.2 Symbol;Acc:23023]
1.0C10014777 -
240185 _at 3 NA 0.022611564 | 0.498977477 | 7.370687097 { 7.868674574 DA NA Na
- zine finger and BTB domain containing 12 [Source:HENC
233843 at ZBTR12 ENSGO0000204356 0.022611564 | 0.519742752 | 7.218271617 | 7.738014369 6 221.33 Symbol; Acc: 19066]
chromosorme 8 open reading frame 4 {Source:HGNC
2318541 s at CRorf4 ENSEC0000176907 0.02273216%8 | 1.975255335 6.59374434 { 4.717449005 3 pli.21 Syrmbol;Acc: 1357
SCAMPER NA 0.022732168 | 0.334308255 3.60431283 NA NA NA
CNTLN ENSGO0000044459 0.022732168 | 1.390816874 | 6.512854646 5 022.2 centiein, centrosomal protein [SourcetHGNC Symbol; Acc:23432]
rivosomal protein $6 kinase, 52kbDa, polypeptide 1 {Source:HGNC
218309 _at RP56KCE ENSGO0000136643 0.022732168 | 0.752157812 | 8355673576 | 7.603515764 1 q32.3 Syrnbol; Acc:10439]
- gonadotropin-releasing hormone (type 2} receptor 2 [5ource: HGNC
1553067 _a_at GNRHR2 ENSGOO000211451 0.022732168 | 0.649001368 | 7,399753955 | 8.048755323 i q23.1 SymibolAcc:16341]
phosphatidic acid phosphatase type 2 domain containing 18
226284 at PPAPDCIB ENSGOO0O0147535 0022732168 | 1.211118387 8.15972622 | 6.945607833 B p11.23 [Source:HGNT Symbol; Acc:25026]
212509 s 3t MARATY ENSGO0O000182534 0.022732168 | 1.467475866 | 9.764658055 | 8297182189 i7 G254 matrix-remodelling associated 7 [Source: HGNC Symibol; Acc: 7541]
225975 at PLDHIZ ENSGOO000159184 0.023158359 | 1.7790237731 | 7.236967211 5.45794244 4 G28.3 protocadherin 18 [Source HAGNC Symbol; Acc: 14268
ectodermal-neural cortex 1 {(with B8 domain} [Source:HGNC
201341 _st ENCI ENSGO0O000171517 0023415603 | 1.444333682 | 8.066608054 { 6.622274373 5 q13.3 Symbol;Acc:3345]
203324 5 _at CAV2 ENSGQO000105971 0.023506064 | 1.952200967 | 8152023753 | 6.19%9822785 7 q31.2 caveolin 2 [Source:HGNC Symbol;Acc:1528]
LOCI0106025 -
238898 _at 4 NA 0.023506064 | 1.193505286 | 5871655735 { 7.06R161021 NA NA NA
2122320 at PRPAP2E ENSGQO000162407 0.023506064 | 1.816510197 | 9.071697681 | 7.255187484 1 132.2 phosphatidic acid phosphatase type 2B [Source:HGNTC
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Symbol;Acc:3229]

HECT domain containing E3 ubiquitin protein figase 3

218637 at HECTD3 ENSGC0000126107 Q023506064 | 0736800447 | 9.627647883 | 8.880747437 i p34.1 [Source:HGNT Symbol, Acc:26117]
212204 &t TMIEMEBTA ENSGO00N0103378 0.023515139 | 0.808492783 | S.007547211 | 8109054422 15 g15.1 transmembrane protein 874 [Source: HGNC Symbol;Acc:24522]
SAM and SH3 domain containing 1 {Source:HENC

226027 at SASHL ENSGC0000111961 G.02351513%9 § 2.002711158 | 7.61075576% | 5.508084603 5 q24.3 Syrmbol;Acc:19182]

- sofute carrier family 25 {mitochondrial carrier; ornithine

224166 _at SLCZHAZ2 ENSGO0000120325 0.023531188 | 0.439944142 | 4.676270398 5.11621454 5 g31.3 transporter) mamber 2 [Source:HGNC SymbolAcci22921]

MNance-Horan syndrome {congenital cataracts and dental

242800 at NHS ENSGO0000188158 0.023677408 | 1.162711533 | 6713331023 | 5550619491 X p22.13 anomalies) [Sourca:HGNC Symbol;Acc:7820]

203477 _at COL15A1 ENSGO0000204291 7 1.614306704 1 2.436883195 | 6.822576451 ] G22.33 colagen, type XV, alpha 1 [Source: HGNC Symbol;Acc:2192]
200857 s 3t NCOR1 ENSGO0000141027 0.023677408 | (,709154263 | £.662553014 7.95375875 17 p11.2 nuclear receptor corepressor 1 [SourcetHGNC Symbol Acc:7672]

238239 _at WDR27 ENSGO0000184465 0.023677408 | 0.865615668 | 5475660028 | 6.341276255 Q27 WD repeat domain 27 [Source: HGNC Symbol Acc:21248]

1562089 at GLYATLL ENSGOO000166840 0.023677408 | 0.494191579 | 3.390583960 | 3.884775548 i1 ql2.1 glycine-N-acyltransferase-like 1 {Source:HGNC Symbol;Acc:30519]
224356 at ASPH ENSGO00N0198363 0023699601 | 1.523017401 § 7.874015884 | 6.350998423 & Gl12.3 aspartate beta-hydroxylase [Source:HGNC Symbaol;Acc: 757]
223562_at PARVG ENSGOO000138964 0.0236958601 | 1.5008914846 | 9.669889441 | 8.1689745%4 22 013.31 parvin, gamma [SourcetHGNC Symboi Acci14654]

ATP-binding cassette, sub-family A {ABCL), member 5

213253 _at ABCAS ENSGQO00154265 0.023693601 | 0.995243159 | 8.332970994 | 7.3367278356 17 q24.3 [Source:HGNT Symbaol; Acc:35]

torsin family 1, member B {torsin B) {Source:HGNC
208593 s 3t TOR1B ENSGO0O000136816 0.023800085 0,48611305 | 7.855147944 | 7.285034893 G g34.11 Symbol;Acc:11995]
207649_at KRT37 ENSGEG0000108417 0.0238000%5 | 0.276175216 | 5.02373%968 { 5.399518184 17 g2t.2 keratin 37 [Source:HGNC Symbol;Acc:6455]
N-subfoglucosamine sulfohydrolase [Source:HGNC
35626 st SGSH ENSGOOO00181523 0.023%0C085 | 0.781709473 | S5.79380987% | 9.012100359 i7 q25.3 Symbol;Acc:10818]
exoryst complex component 3-ike 1 {Source:HGNC

1559272 at EXOC3L1 ENSGC0000175044 (0.023800085 -0.4125202 | 8.165645994 | 8578566194 i6 q22.1 Syrnbol; Acc: 27540]

234354 at TMEM200A ENSGOO0001 644834 0.023800085 | 1.612047423 | 6.524547814 4,91750039 6 4231 transmembrane protein 2004 [Source: HGNC SymbolAcc:21075]
1556822 s at ZNF837 ENSGEC0000152475 0.023800085 | 0.480480017 | €.2465852069 | 6.827442086 15 q13.43 zinc finger protein 837 [Source HGNT Syrmibol, Acc:25164]
211456 ¥ at MT1P2 MA 0.023800085 1.026714163 11.3370155 10.31030273 NA NA MA

215328 at EFRZB ENSE00000084710 0.023922328 | 0.703587987 | €.556203567 | 7.2538801553 2 p23.3 EFR3 homolog B {S, cerevisiae) [Source: HGNC Symbol; Acc:29155]

203501 _at CPOy ENSGO0000104324 0.02411131993 | 0586206285 | 7.824447571 | 6838241383 8 G22.1 carboxypeptidase Q [Source:HGNC Symibol;Acc: 16510]

farnily with sequence similarity 160, member Bl {Source:HGNC
226155 _at FAMIG0BT ENSGO0000151553 0.0241115993 0,94951516 §| §,161808151 7.21189299 10 q25.3 SymbiolAcc:29320]
- NLR family, pyrin domain containing 6 [Source:HGNC
1552532 at NLRPE ENSGO0000174885 0.024111993 | 0.452619884 6.55831593 7010935874 11 p15.5 Syrnbol; Acci22944]
long intergenic non-protein coding RNA 152 [Source HGNC
1552258 _at LINCOO152 ENSGOO000222041 0.024124457 1.12452576 | §.129434844 | 7.014903085 2 p11.2 Symbol;Acc:287171
mixed lineage kinase domain-like [Source:HGNTC

238025_at MLKL ENSGOOOO0168404 0.02486642 | 1.215320498 | 8.756%92858 7.541002356 16 q23.1 Syrnbaol; Acc:26617]

218460 s_3t TMEM127 ENSGOO000135956 2.02426642 | 0.454825359 §.62922137 | 8.174596011 2 g11.2 transmambrane protein 127 {Source:HGNC Symbol;Acc:26032]
225522 _at AAKT ENSGOOOO0115977 002486642 | 1.172801595 8.652%0817 | 7.480106575 2 p13.3 AP2 associated kinase 1 [Source:HGNC Symbol;Acc:19679]
217757 st AZM ENSGOO000175893 0.0249580362 1.576462299 | 12.02854127 10.45247897 12 pl13.23 alpha-2-macroglobulin (Source: HGNC SymboiAcc:7]
223168_at RHOU ENSGOO000116574 00254269202 1.560384918 | 7.215568938 | 5.555184019 1 a42.13 ras homuoiog family meraber U [Source:HGNC Symbol Acc: 17794]

1561615 s_at SLC8ATL ENSGO0000183023 0.025807759 156503616 | 8.855136737 | 7.230100577 2 p22.3 solute carrier farily 8 {sodium/calcium exchanger), member 1
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[Source:HGNC Symbof; Acc:11068]

203758_at CTS0 ENSEG0000256043 0.02606631 | 1.155055566 G.31162358 § 8.155567714 4 g32.1 cathepsin O [Source:HGNC Symbol;Acc:2542]
2 : IERSL ENSGOOON0188483 0.026467277 093672703 | 7.611941271 6.675214241 G 34,11 immediate early response S-fike [Source:HGNC Symbol;Acc:23679]
202765 s _at FBNL ENSGEC0000166147 0.027121311 1.374537951 | 7.745362428 | 6.370%824476 15 g21.1 fibritlin 1 {Source:HGNC Symbol; Acc: 3603]
zinc finger and BTB domain containing 4 [Source: HGNC
225629 5 8t ZBTRA4 ENSGOOO00174282 0.027123311 | 1019746013 | S.543580585 | %.523834572 i7 pl3.1 Symbol;Acci23847]
ATPase, Cady transporting, plasma membrane 4 [SourcetHGNC
212136 at ATPZB4 ENSGOO000058668 0.027282655 | 1.526682329 | £€833219126 | 7.306526797 i q32.1 Symbol Acc:817]
leucine zipper, putative tumor suppressor 2 [Source HGNC
1555881 5_at 12752 ENSGOOOON107216 0027517178 | 0.440221226 | 7.841075386 | 7.4008543161 10 G24.31 Syrnbol; Acc:29381]
calcium homeostasis modulator 2 {Source:HGNC
57715 _at CALHMZ ENSGOO0003138172 0.027517178 § 0.6968007379 | S8.099815478 | 7.403808099 10 q24.23 Symbol;Acc:23493]
solute carrier farnily 30 {zinc transporter), merber 7 {Source: HGNC
226601 at SLC30AT ENSGG0000162695 0.027517178 | (.937218503 { 8.3385G7731 | 7.401749228 1 p21.2 Syrnbol; Acc: 19306]
217890 s a3t PARVA ENSGOOO00197702 0.027517178 | 1563831784 5.16028555 | 7.5964538467 i1 p15.3 parvin, alpha [Source:HGNC Symbol; Acc: 146521
ratinitis pigmentosa GTPase regulator [Source:HGNC
207624 s _at RPGR ENSGEG0000156313 0.02757183%8 | (.526285635 | 7.293504241 { 6.767214606 X plld Syrnbol; Acc:10295]
myosin, heavy chain 10, non-muscle [Source: HGNC
212372 at MYH10 ENSGOO000123026 0.027571838 | 1.055713787 | 8323251043 | 7.267537256 17 p13.1 Symbol; Acc:7568]
226820 at ZNF3562 ENSEC00001 600594 0027571838 | (.806241318 | 8.80747595051 { 8.001237733 i p35.1 zinc finger protein 352 [Source:HGNC Syrmbol; Acc: 18079]
cysteine rich transmernbrane BMP regulator 1 {chordin-like)
202551 s ot CRIML ENSGO0O000150938 0.027571838 | 1.425655658 | B.547673951 | 7.521978254 2 p22.3 [Source:HEGNC Symbol;Acc:2354]
208030 s _at ADDL ENSGOC000087274 0027642755 | 0.584654998 | 9931156175 | 9.346501177 4 pl16.3 adducin 1 {alpha} [SourceHGNC Syrmbol; Acc:243]
206618 5 IL1I8RY ENSGOO0001156504 0.027642759 1.481537358 | 7.518533037 6.03699568 2 g12.1 interleukin 18 receptor 1 [Source: HGNC Symbol; Acc:5988]
201212 at LGMN ENSGG00001006C0 0.0276531%6 | 2.065812025 10.168%232 { 8.103011174 14 g32.12 {egumain [Source:HGNC Symbol;Acc:9472]
208782 st FSTLL ENSGOOOG0163430 0.027736605 1.32524447 | 10.08689337 | H.761649457 3 13.33 follistatin-like 1 [Source:HGNC Symbol;Acc:3972]
209191 at TUBRE ENSGC00001 76014 0027736606 | 1.65752744% | 9.832241239 8.17471379 1% pll2i tubuling, beta 6 class V {Source: HGNE Syrmbol; Acc:20776)
206875 5 8t SLK ENSGOOOOG065613 0.027736606 | 1064373433 | B.OS7717065 | 6993343627 10 24,33 STE20-like kinase [Source:HIGNC Symbol; Acc: 11088]
212960 at SYMIL ENSEG0000159082 0.027736606 | 1.044260381 | 7.11485430¢ { 6.070693928 21 g22.11 synaptojanin 1 {Source: HGNC Syrnbol; Acc:11503]
204193 st CHKB ENSGO0000100288 0.027736606 | .899813254 | 9.518634166 | £.6188209172 22 313.323 choline kinase beta [Source:HGNC Syrmbol; Acc:1938]
203243 _s_at PDLIMS ENSGQOO000163110 0.0280293546 | 1.142844616 | 7.842659274 5.699814657 4 G22.3 PRZ and LV domnain 5 [Source:HGNC Syrnbol;Acc: 17468]
227554 st MAGIZ2-AS3 ENSGOO000224456 0.028029546 | 1583016525 | 7.049678455 5.46616193 7 2111 MAGI2 antisense RNA 2 [Source:HGNC Symbol Acc:40862]
dynein, cytoplasmic 1, light intermediate chain 2 [Source:HGNC
224816 at DYNC1LI2 ENSGG0000135720 (0.028028546 | $.79571190€ { 10.00717568 | 9.211463776 16 g22.1 Syrnbol; Acc:2966]
218301 _st PLSCR4A ENSGO00001145638% 0.028186238 | 1.641200848 | 5938606534 | 4.297405747 2 q24 phospholipid scramblase 4 [Source: HGNC Symbol;Acc: 164971
ral guanine nuclectide dissociation stimulator [Source:HGNC
209050 s _at RALGDS ENSGEG000016E0271 0.028198657 | (.830143523 | 9.509759584832 8.67965496 ] q34.2 Syrnbol; Acc:9842}
209472 st CCBL2 ENSGOO000137944 0.028198657 | £.79146598% | 9.348801739 %.55733575 i p22.2 cysteine conjugate-beta lyase 2 [Source:HGNC Symbol;Acc:33238]
suppressor of cytokine signaling 6 [Source:HGNT
227542 at SOLS6 ENSGC0000170677 0.028198657 | 1.310031965 | 6.6803%3823 { 5370356858 i q22.2 Syrnbol; Acc: 16833]
CCAAT fenhancer binding protein {C/EBP), alpha [SourceHENC
204035 at CEBPA ENSGO0000245848 0.0283198657 | 0.529871866 | B.5727925635 7.642920773 19 q13.11 Symbol;Acc:1833]
212586 at CAST ENSGC0000153113 Q028198657 | 0. 741254527 | 9.204773928 | 8.463479401 5 q15 calpastatin {Source: HIGNC Symbol;Acc:1515]
Dab, mitogen-responsive phosphoprotein, homoiog 2 {Drosophila)
201280 5 ot DABZ ENSGO0000153071 0.023198657 1779768075 | B.603166546 | 6823385856 5 p13.1 [Source:HEGNC Symbol;Acc2662]
201599 at COAT ENSGE00000065154 0.028198657 | (.889981447 | 9.474237119 | 8584255872 10 026.13 ornithine aminotransferase [Source HGNC Symbol; Acc:8091]
chromosome 10 open reading frame 32 [Source:HGNC
225334 st Ci0orf32 ENSGOO000166275 0.0283198657 | 0.781438768 | B.253485336 | 7.4720406568 10 424,322 Symbol;Acc:23516]
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Rho guanine nucleotide exchange factor {GEF) 12 [Source:HGNC

201334 s ot ARHGEFL12 ENSGO0000196914 0.028226747 | 1.120752315 | 5.211231463 | 8.090473148 i1 423.3 Symbol;Acc:14193]
229041 s at iTEB2Z-AST ENSGOC000227039 00289138955 | 1.824306085 | 9515357779 | 7.6810926%4 23 q22.3 IT5B2 antisense RNA 1 [Source:HGNC Symbol;Acc:44304]
zine finger, MIZ-type containing 1 [Source HGNC
212124 at 21 ENSGO0O000108175 0.0289199099 | 1.472001753 | 10.25152688 | 8.779525132 10 422.3 Symbol;Acc:16493]
interleukin 6 signal transducer {gp130, oncostatin M receptor}
204863 s a3t 1657 ENSGO0000134352 0.028918599 | 1.145080811 | 9161259338 | 8.016218527 5 q11.2 [Source:HGNC Symibol Acc:6021]
spectrin, alpha, non-erythrocytic 1 [Source:HGNC
215235 at SPTANT ENSGOO0N0197694 0028919999 | 0.687712354 1 10.61620712 | 9.928494779 9 G34.,11 Syrbol;Acc:i11273]
WD repeat and FYVE dormain containing 3 [Source:HGNC
212606 st WDFYS ENSGO00001635625 0.028919G99 | 1687587613 | 6840272287 | 5.152684674 4 q23.23 Symbol;Acc:20751]
zing finger, ZZ-type with EF-hand domain 1 [Source:HGNC
212601 _at ZZEFD. ENSGQO000074755 0028919999 | 0.462251252 | 2027308146 | 7.5650568%4 17 p13.2 Syrnbaol; Acc:29027]
outer dense fiber of sperm tails 2-like [Source:HGNC
228577 x_ st ODF2L ENSGOOO00122417 0.028919699 | 0.528335466 | 7.134280411 | 6.2059443945 i P22.3 Symbol;Acc:29225]
227776 at ACER3 ENSGEG00000758124 0.028913559 1.179421743 1 7.52143736% | 6.342015626 11 ql3.5 atkaline ceramidase 3 {Source:HGNC SymbolAcc: 16066]
nuclear factor {ervthroid-derived 2}-like 2 [Source:HGNC
201146 st NFE2LZ ENSGOOO00116044 0.028919699 | 0.8570559153 10,20236631 | 9.231806934 2 933.2 Symbol;Acc:7782]
LOCI0050563
214807 at 5 NA 0028913559 1.830882443 1 8,220852858 | 6.481000416 MA NA NA
201185 st HTRAL ENSGOOO00166033 0.028919699 | 1.815072013 | S.75046637% | 7.9353943G6 10 26,13 HirA serine peptidase 1 [Source:HEGNC Symbol;Acc:9476]
nuclear recegtor subfamily 2, group F, mermber 2 {Source:HGNC
209120 at NR2F2 ENSGE00000185551 0.029112343 | 2191435636 | £37270496% | 6.181269323 is q26.2 Syrmbol; Acc:7976]
retinol dehydrogenase 10 {all-trans} iSource:HGNC
225021 st RDHI10 ENSGO0O000121035 0.025112343 | 1.181075712 | 6.8375965657 | 5.656520845 8 23,141 Symbol;Acc:19975]
1-acylglycerol-3-phosphate O-acyltransferase ¢ [Source:HGNC
224480 s_at AGPATS ENSGO0000138678 0.029340633 | 1,110871028 | 4.910358231 3.799487203 4 21.23 SymbolAcc:28157]
212077 _at CALD1 ENSGO0000122726 0.029340633 | 1.724790131 | 10.17919504 | 8.454404905 7 q33 caldasmon 1 [Source: HGNC Symbol;Acc:1441])
204745 x_at MTiG ENSGOO000125144 0.029340633 | 1.041856811 | 10.90300528 | 9.861108467 16 qi3 natabiothionein 1G [Sourca:HGNC Symbaol Acc: 7399]
argonaute RISC catalytic component 4 {Source:HGNC
227330 _at AGO4A ENSGO0000134698 0020585591 | 1105352072 § 6925534304 | 5820182232 1 p34.3 Syrnbol; Acc:18424]
GKl, KH domain coptaining, RNA binding [SourceHGNC
212636 st QKi ENSGOO0003112531 0.029710813 | 1.378340651 | 8509471015 { 7.131130365 6 q26 Symbol;Acc:21100]
epidermal growth factor receptor nathway substrate 8
202609_at EPS3 ENSGQOO000151491 0029743118 | 2.0163%25991 § 8.302002557 | 6.2856065656 12 pl2.3 [Source:HGNT Symbol; Acc:3420]
RARLA, membear RAS oncogene farnily [Source:HGNC
207791 s 8t RABI1A ENSGOOO00138068 0.025761404 | 0834242654 | 59.526540665 | 9.092298011 2 pid Symbol;Acc:3758]
nuclear factor 1/C{CCAAT-binding transcription factor)
226377 at NFIC ENSGG0000141905 4.029761404 1.124835006 | 8.78564122G § 7.560706223 i9 pl3.3 [Source:HGNC Symbol; Acc: 7786]
v-akt murine thymoms viral oncogene hiomolog 3 [Source:HGNC
212607 at AKT3 ENSGOO0001 17020 0.025761404 1.28612632 R.86790134 7.58176502 1 q44 Syimbol; Acc:393]
multiple C2 domains, transmermnbrane 1 [Source:HGNC
220127 at MCTPL ENSGE00000175471 (0.0269807501 | 1579458536 | 7.121555256 5542136832 5 q15 Syrmbol; Acc:26183]
eukaryotic transiation initiation factor 4E family member 3
225841 at EIF4ES ENSGOOON0163412 0028807901 | 1.364241317 7790818485 | 6.426577172 3 pi3 [Sourca:HGNC Symbol; Acc:31837]
endo-beta-N-acetylgiucosaminidase [Source: HGNC
65635_at ENGASE ENSGOO000167280 0.029836343 | 0549126535 | 9240446513 | 8681319977 17 q2h.3 Symbiol Acc:24622]
202857 _at SIRPA ENSGO0000198053 0.029836343 1079213131 1 9722842102 | B.643628372 20 pl3 signal-regulatory protein aloha [Source:HGNC Symbol;Acc:9662]
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interleukin-1 receptor-associated kinase 3 [Source:HGNC

213817 at IRAK3 ENSGO00000S0376 0.02583€6343 | 1.432000131 § 65924781364 { 5162781233 1 q14.3 Symbol;Acc:17020]
intraflagellar transport 88 homolog (Chlamydomonas)
204703 at 1FT83 ENSE00000032742 0.029836343 | (.555626502 | 7.9140565211 | 7.358468709 i3 ql2.11 [Source:HGNT Symbol; Acc:20606]
201029 s ot CD99 ENSGO00N0002586 0.0258363243 | 1.1795580753 | 11.79489023 10.61533354 X p22.33 CD99 molecule [Source:HGNT Symbol; Acc: 7082]
lectin, galactoside-binding, soluble, 1 [Source:HGNC
201105_at {GALST ENSGOO000100097 0.029836343 | 1,067969519 | 12.553585514 | 11.48598563 2 ql3.1 Symbol,Acc:6561]
chromosome 15 open reading frame 38 [Sourca:HGNC
228666 _at C150cf38 ENSGO0000242498 0.029836343 | 0.565528767 | 2.632863432 7667334665 15 4261 Syrnbol; Acci28782]
213733 _at MYOLF ENSGO0000142347 0.029836343 | 1.212020023 9.0479833 | 7.835962377 19 p13.2 myosin b [SourcetHGNC SymbolAcc: 7600]
225162 _at SH3D1Y ENSGO0000109686 0.02983€6343 | 1.697719881 | 6.304495587 | 4.606775706 4 g31.3 SH3 domain containing 19 [Source: HGNC Symbol; Acc:304 18]
farnily with saquence similarity 46, member A [Source:HGNC
2217656 s 3t FAMAEBA ENSGO0000112773 0030025868 | 1,307438215 | 2.1023584105 7.75495589 qid.1 Symbol Acc:18345]
galactose mutarotase {aldose 1-epimerasa} [Sourca:HGNC
2352556 5 at GALM ENSGOO0O0143891% 0.020025868 1.3208648 | 7.939207095 | 6.518342265 1221 Syrnbaol; Acc:24063]
SRY (sex determining region Y}-box 4 [Source:HGNC
201417 _st S0XK4 ENSGO00001 24766 0.030025868 | 1.094353867 { 7.314555393 | 6.220201526 p22.3 Symbol;Acc:11200]
acyl-CoA synthetase long-chain family member 1 [Source:HGNC
201963 _at ALCSLT ENSGC0000151726 0.0320025868 | 1.026257459 § G.481284578 { 8.4550127119 g35.1 Syrnbol; Acc:3563]
complemant component 1, r subcormponent-tike [Source:HGNC
218383 st CIRL ENSGOOO00139178 0.030025868 | 1053541158 | 6.570689021 | 5917147863 i2 p13.31 Symbol;Acc:21265]
discoidin domain receptor tyrosing kinase 2 {Source:HGNC
225447 at DDR2 ENSGEC0000162733 0.03002586% | 1.204158025 | €120503012 | 6916744987 q23.3 Syrmbol;Acc:2731)
KDEL {Lys-Asp-Glu-Leu) containing 2 [ScurceHENC
225128 at KDELCZ ENSGOOO00178202 0.030088928 | 0.832868855 1 7.8861G97408 | 7.046328453 422.3 Symbol; Acc:28496]
225913 at PEAKL NA 0030088928 | 0.877481347 | 8926047545 | 8.048566168 NA NA
238477 at KiFiC ENSGO0O000129250 0.030088528 | 0.5143132913 | 6.616651948 | 6102238035 (p13.2 kinesin family mernber 1C [Source:HGNC Syimbol;Acc:6317]
1557236 _at APOLG ENSGC0000221962 (.0320333182 | 1.253018745 §| 6.588334921 | 5.235316176 ql2.3 apolipoprotein L, 6 [Source: HGNC Symbol;Acc: 14870]
Rho GTPase activating protein 21 [Source:HGNC
224764 &t ARHGAP21 ENSGO0000107363 0.030504135 072625482 § 8341027571 | 7.614772751 p1z2.1 Symbol;Acc:23725]
204568 at ATGL ENSE00000126775 0030504136 0.68255677 | 7.833224815 | 7.150668045 q22.3 autophagy related 14 [SourceHGNC SymbolAce: 189562]
S100 caicium binding protein A13 [SourceHGNC
202588 _at S100A13 ENSGO0000189171 10.25862756 1 q21.3 Symbol; Acc:10490]
218815 s at TMEMS1 ENSGC0000171729 9,10135398¢ i p36.21 transmermbrane protein 51 {Source: HGNC SymbolAcc:25488]
RAB32, member RAS oncogene family [Source:HGNC
204214 5 at RAB32 ENSGO0000118508 0.030529954 | 0.574779135 | 8206092346 | 7.231313211 q24.3 Symbol; Acc:8772}
tatratricopeptide repeat domain 7B [Source HGNC
226152 _at TC78 ENSGOO000165914 0.030555177 § 1.225826179 { 7058857136 { 5833170957 id Gg32.311 Symibol; Acc:19858]
RAS guanyl releasing protein 1 {caicium and DAG-reguiated)
205550 _at RASGRP1 ENSGQQ0N0172575 0.020555177 | 1.811511239 | 10.05801122 | 8.246500064 15 qld [Source:HGNT Symbol; Acc:8878]
protein tyrosine phosphatase, recaptor type, M [Source:HGNC
1555579 s_at PTPRM ENSGO00003.73482 0.030555177 § 1,1332321622 § 7.834017042 6.70069542 i3 p11.23 Symbol;Acc:9675]
218486 _at KiF1i ENSGOO000172059 0.020555177 1.276283669 | 7.737115935 | 6460832266 2 1251 Kruppel-ike factor 11 [Source:HGNC Symbol;Acc: 11811]
204451 st FZD1 ENSGOO000157240 0.030555177 | 1.28005289% | 7.241574346 | 5961521446 7 23,13 frizzied family receptor 1 [Source:HGNC Symbol;Acc:4038]
226186_at TMOD?2 ENSGQQ000128872 0.G20555177 | 1.362546177 6.78422602 | 5.421679843 15 q21.2 tropomodulin 2 {(neuronal) [Source: HGNC Symbol;Acc:11877]
225288 st COL27A1 ENSGOO00015673% 0.030691053 1.40544216 { 7.835001659 | 6426559499 ¢ Q32 coliagen, type XXVIi, alpha 1 [Source:HGNC Symbol; Acc:22956]
225163 at FRMIDAA ENSGOO000151474 0.030947129 3.137531712 741162528 | 6.274092568 10 pl2 FERM domain containing 44 [Source:HGNC Symbol; Acc: 25491}
221541 at CRISPLDZ ENSGO0000103196 0.030947129 | 1.757352292 | 8718881123 | 6961488831 16 q24.1 cysteina-rich secretory orotein LCCL domain containing 2
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[Source:HGNC Symbol; Acc:25248]

piwi-like RNA-medisted gene sitencing 4 [Source: HGNC

230480 at PIWiL4 ENSGEC0000134627 0.030947129 | (0.657514674 | 6.112214345 5.45462967 i q21 Syrnbol; Acc:18444]
armadiilo repeat containing, X-linked 4 [Source:HGNT
227444 st ARMCX4 ENSGOO000156440 0.030947129 | 0576979963 | 6.028166515 | 5.051186556 q22.1 Symbol;Acc:28615]
3-hydroxybutyrate dehydrogenase, type 2 [Source:HGNC
218285 s a3t BOH2 ENSGOO000164039 0.030947129 | (,724767228 | §942667027 | 8217899799 Q24 Symbol Acc:32325]
chemokine {(C-X-C motif) igand 12 [SourceHGNC
209687 _at CXCLA2 ENSGOO0N0107562 0030947129 | 2225058448 § 5.716134003 7491075555 10 q11.21 Syrbol; Acc:10672]
203261 _at DCTNG ENSGOO000104671 0.030947129 | (.8065656337 | 10.35688135 | 9.5503160186 3 pl2 dynactin & [Source:HGNC Symbaol;Acc:16364]
227001 _at NiPALZ ENSGO0000104361 0.030947129 | 1.385419946 | 8.211606253 | 6.826186308 & G22.2 NiPA-like domain containing 2 [Source:HGNC Syimbol; Acci25854]
solute carrier farily 35 {proton/amino acid symporter}, member 1
213119_at SLC3BAL ENSGO0000123643 0030947129 | 0527649011 | 8£.18835%017/4 7660741163 5 q33.1 [Source:HGNC Symbol Acc:18761]
ATPase, H transporting, lysosomal 56/58kDa, V1 subunit B2
201089_at ATPEVIBZ ENSGQOO00147416 0.0320947129 Q.97966902 | 10.05201126 | 9072342235 p21.3 [Source:HGNT Symbaol; Acc:854]
laccase (muiticopper oxidoreductasa) domain containing 1
228337 _at LACCT ENSGO00001795630 0.030947129 | 14347723568 § 7.870868743 | 6.426096375 314.11 [3ource:HGNC Symbol; Acc:267858]
membrane-spanning 4-domains, subfamily A, member 6A
219666_at MSAABA ENSGEG0000110077 0.03101146%9 | 2.158307191 | 10.1758%351 { 8.016976319 ql2.2 [Source:HGNT Symbol; Acc:13375]
aldo-keto reductase family 1, member C3 {Source:HGNC
209160 st AKRIC3 ENSGOOO001S96138 0.031013469 | 1558340801 | &.702549633 | 5.144208832 p15.1 Symbol;Acc:386]
polyeystic kidney disease 2 {autosomal dorminant) [Source: HGNT
203688 _at PKD2 ENSGE00000118762 (0.03101146%9 1.22466397 | 101780908 | 687711692 4 q22.1 Syrnbol; Acc:9008]
208379 s at CCSERZ ENSGOO000107771 0.0310113469 | 0.895302988 | 6.749214848 5.853291186 10 G23.1 coiled-coil serine-rich protein 2 [SourceHGNC Symbol; Acc:29157]
farnily with sequence similarity 13, member A {Source:HGNC
202973 x_at FAMTZA ENSGC00001358640 0021011465 | 1.5009075891 | 6.614676319 | 5105600428 4 q22.1 Syrmbol; Acc:19367]
222599 s ot CChNLZ ENSGO0000221978 0.03101131469 | 0586307213 | 5.4186178385 | 8832310673 1 236.23 cyciin L2 [Source: HGNC Symbol;Acc:20570]
32811 at MYO LT ENSEC0000157879 0.031087661 | (.6404765944 | 9335456528 | 8.585579584 17 p13.3 myosin 1C [Source: HGNC Symbol;Ace: 75971
213737 ¥ at GOLGASI ENSGOO0001I53566 0.031114275 | 1.284101363 § 5.220785563 7.9366842 15 q11.2 golgin A& family, member | [Source: HGNC Syrmibol, Acc: 26660]
202351 at ITGA ENSGEG00001358448 0.031163046 | 1.26040%955 | G.31058698% { 7.950138034 2 432,31 integrin, alpha ¥ {Source: HGNC Symbol; Acc:6150]
microphthalmiz-associated transcription factor [Source:HGNC
225066 _at MITF ENSGOO0001E7098 0.031203036 | 1.354602358 | B.259922404 | 6865320045 pld.d Symbol;Acc:7105]
212453 at KIAALI279 ENSGC0000158954 0.031374519 | (.701033594 7.66960335 § 6.968569756 q22.1 KIAAL279 [Source: HGNC Symbol;Acci23416]
small integral membrane protein 3 [Source HGNC
223276 _at SMIM3 ENSGO0000256235 0.031482467 | 1.057195825 7.313511684 § 6.256315855 433.1 Symbol;Acc:30248]
abhydrolase domain containing 2 {Source HGNC
63825 _at ABHD2 ENSGO0000140526 0031482467 | 1,051003553 | 8787774645 | 7736771092 q26.1 SymbolAcc: 187171
guanylate cyclase 1, solubde, beta 3 [Source:HGNC
203817 _at GUCY183 ENSGO0000061918 0.031482467 | 1.374252812 1 7.677665745 | 6.303412934 q32.1 Syrmbol; Acci4687]
DN#M3 opposite strand/antisense RNA [Source:HGNC
232090 st DNM3Z0S ENSGO0000230630 0031482467 | 1.876637903 | 6738189882 { 4.861551979 i q24.3 Symbol;Acc:41228]
protein kinase, AMP-activated, gamma 2 non-catalytic subunit
238292 s at PRKAGZ ENSGOOOO0106817 0.02162%87 | 0.737763701 | 7.332144992 | 6.5943812G2 7 36,1 [Source:HGNT Symbol; Acc:9386]
1558173 _a_at {4ZP1 ENSGOO000169641 0.031682887 | .7965466584 | 9.005566311 £.209019647 i p36.12 laucine zipper protein 1 [Source:HGNC Symbol;Acc: 14985]
201438 _at COLBAZ ENSGQO0001633259 0.02152987 1.673087599 | 11.52000402 | 9.846506433 2 a37.3 collagen, type Vi, alpha 3 [Source: HGNC Symbol;Acc:2213]
hepatitis A virus celiular receptor 2 [Source:HGNC
235458 st HAVCR2 ENSGO0O000135077 0.03162887 | 1.567140584 | 3021225144 7.46408456 5 q33.3 Symbol;Acc: 184371
223393_s at TSHZ3 ENSGO0000121297 G.03162987 | 1.323992867 | 7.607305295% { 6.283%212428 19 ql2 teashirt zinc fingar hormeobox 2 [Source:HGNC Symbol; Ace: 30700]
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215706 x_st FADS ENSGOOO00159840 0.031657402 | 0.877362553 10.7162578 | 5.838885242 7 q34 zyxin {Source:HGNC Syrmbol; Acc:13200]
239315 ¢ at TMEM?204 ENS00000131634 0.031793565 | (.945133516 | 7.656336821 { 6711803305 16 pl3.3 transrmembrane protein 204 [Source:HGNC Syrmbol; Acc:14158]
WD repeat and SCCS box containing 1 {Source:HGNC
2012986 s ot WEBL ENSGOO000109046 0.031799565 | 1.2622472726 | 10.19943828 { 8937195558 17 q11.1 Symbol;Acc:19221]
runt-refated transcription factor 2 {Source:HGNC
232231 at RUNXZ ENSGE00000124813 0.031798565 | 2.284354978 | £.6380054375 | 6.385699298 G p21.1 Syrmbol; Acc:10472]
225225 at MCC ENSGOO0N0171444 0.031799565 | 1.756214442 | 5490904796 | 3.694690354 5 G22.7 mutated in colorectal cancers [Source: HGNC Symbol; Acc: 6935]
214660 at ITGAL ENSGE00000213949 0.031798565 | (.935811859 | 4,662646523 | 3726734863 5 qll.2 integrin, alpha 1 [Source:HGNC Symbol;Acc:6134]
MICUL ENSGOO000107745 0.031799565 | ©£.517945824 &B2526293 | 2307317106 i0 q22.1 mitochondrisl calcium uptake 1 [Source: HGNC Syrmibol; Acc:1530]
TSC22D1 ENSEG0000102804 0.031793565 | 1.489645253 | 9321874172 | 7.832324919 i3 14,31 TS1222 dormnain family, member 1 [Source:HGNT Syrmbol; Acc: 16826]
ANKXAS ENSGOO0001641113 0.031799565 | 0.861354796 | 1034305118 | 9.88169563%5 4 q27 annexin AS [Source:HENC Symboi; Acc:i543])
ATPase, aminoghospholipid transporter, class |, type 8B, member 2
226771 at ATP8B2 ENSGEC0000143515 0.031798565 | 1.091181637 | &£.2038503918 7117722281 i q21.3 [Source:HGNT Symbol, Acc: 13534]
212185 x_ st MT24A ENSGOOO0012514% 0.031799565 | 1.014640934 12.3668934 | 11.35225247 i6 12.2 metaliothionein 2A {Source: HGNC Syrmbol; Acc: 7406]
serpin peptidase inhibitor, clade G {C1 inhibitor}, member 1
200986 _at SERPINGL ENSGC0000145131 Q021970706 | 1.2308358586 | 10.45704497 | 9217209026 i1 ql2.1 [Source:HGNT Symbol;Acc:1228]
SH3 domain binding glutamic acid-rich protein ke 2 [Source: HGNC
221269 s ot SH3BGRL3 ENSGO0000142565 0.031970706 | 0.564410347 1.47106325 10.90656529 1 p36.11 Symbol;Acc:15568]
202081 at 1ER2 ENSEC0000160888 0031970706 | 1.223945737 | 10.27326737 | 9.048317621 i5 pl13.2 immediate early response 2 [Source: HGNT Symbol; Acc: 28871]
scavenger receptor dass F, member 1 {Source HGNC
206985 x_at SCARF1 ENSGOO000074660 0.0324388 | 0.731394685 | 6.493193087 | 5.761798402 17 p13.3 Symbol; Acc:16820]
204963 _at SEPN ENSGO0000123096 0.03249335%9 1977402115 | 7.,971609463 | 5.994207348 12 pl2.1 sarcospan [Source:HGNC Symbnl Acc:11322]
202192 s ot GAS7 ENSGOO000007237 0.032688533 | 1.055406528 | 5.145390855 | 8.089984324 17 p13.1 growth arrest-specific 7 [Source: HGNC Symbol;Acc4169%
ubiquitin-conjugating enzyme £2Q family member 2 [Source:HGNC
224747 at UBE2Q2 ENSGO0000140367 0.032688533 | 1.004434491 | §252426793 | 7.247992302 15 q24.2 Symbiol Acc:19248]
zine finger, MYND-type containing 11 [Source:HGRNC
202136 _at ZMYNDLY ENSGOO000015171 0.032688533 | 1.001702173 | S5.778629686 | 8.7/6927523 10 p15.3 Syrnbol; Acci16966]
caspase 1, apoptosis-related cysteine peptidase [Sourca:HGNC
209970 _x_at CASPL ENSGOO000337752 0.032709G67 | 1260485478 {| S.149474702 | 7.888089224 i1 q22.3 Symbol;Acc:1499]
234987 at SAMHD1 ENSGOOOO01013247 032726724 1 1.418504143 | 9.200321126 | 7.783816985 20 q11.23 SAN domain and HD domain 1 [Source: HGNC Syraboi; Acc: 15925
205173 _x_at CDRE ENSGOO0001316815 0.032726724 | 1604544482 | 9908500357 | 8303955875 i pl3.i CD58 molecule {Source: HGNT Symbol; Acc: 1688]
229732 _at INF823 ENSGO0000197933 0.032726724 | 0521251726 | 4581580656 4.46032853 19 p13.2 zine finger protein 823 [Sourca:HGNC Syrbol; Ac30936]
37408 at MRC2 ENSGOO000011028 0032726724 | 0976917275 | 9119459522 | 8.142542247 17 423.2 mannose receptor, Ctype 2 [Source:HGNC SymbolAcc:16875)
208922 s _at NXF1 ENSGOO0N0162231 0.032726724 | 0.716558245 1 10.10896656 | 9.392408317 11 ql2.3 nuclear BNA axport factor 1 [Sourca:HGNC Symbol; Acc:8071]
200766 _at CTSD ENSGO0000117984 0.032726724 | 1031649441 | 11.05559476 | 1002394532 13 pih.b cathepsin D [Source: HGNC Symbol;Acc:2529]
thyroid hormone receptor interactor 6 [Sourca:HGNC
209129 _at TRIPS ENSGOO0O0N0E7077 0.032726724 | 0.614395443 | B.27012473% 7655728255 7 4221 Syrbol;Acci12311]
cadherin-like and PC-esterase domain containing 1 [Source: HGNC
228728 st CPEDI ENSGOO000106034 0.032726724 § 1325706695 § 6216332514 { 4.8906255%19 7 31.31 Symbol;Acc:26159]
223028 s _at SNX9 ENSGROOO0130240 0.022726724 | 1.548359072 | 9.6008%7425 | 8.053938352 3] G25.3 sorting nexin 9 {Source: HGNT Syrnbol; Acc:14973]
CHCA2 binding protein kinase alpha (DMPK-like} [Source: HGNC
214464 st CDC4zBPA ENSGO0O000143776 0.032726724 59035691 §.711680947 7.12155256 i 42,13 Symbol;Acc: 17371
malic enzyme 1, NADP{}-dependent, cytosolic [Source:HGNT
204059 _ ¢ _at MEL ENSGEG0000065833 0.032726724 | 2.130853781 | 7.88351060¢ { 5.7529556829 [ ql4.2 Syrnbol; Acc:6983]
dehydrogenase/reductase {SDR family} mernber 3 {Source:HGRC
202481 st DHRS3 ENSGOOO00162496 0.0327268724 | 1355717458 | 5.373G00183 | 5.018182725 i P386.22 Symbol;Acc:17693]
201425 s at VIR ENSGG0000026025 0.032726724 | 0.861965983 | 12.15643703 § 12.30446705 10 pl3 virnentin {Source:HGNC Syrmbol;Acc:12692]
2143177 5 3Bt PEXiPL ENSGOOO00163346 0.032726724 | 0.643944864 | 8.558073921 § 7.91502905% i q23.3 pre-B-cell leukernia homeobox interacting protein 1 {Source:HGNE
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Symbol;Acc:21196]

218793 s at

ENSGC0000047634

0.032726724

1.794830413

7.348371208

5.553440765

sex comb on midleg-like 1 {Drosophiia) [Source: HGNC
Symbol Acc: 105807

ENSGOO000163453

0.032726724

1.277289093

11.02178563

5.744496534

insulin-fike growth factor binding protein 7 [Source: HGNC
Symbol;Acc:5476]

225406 at

ENSGU0000128791

0.032726724

1.015455797

£.498218476

7483722679

s
o0

twisted gastrulation homolog 1 {Drosophila) [Source:HGNC
Symbiol; AcC:12425]

208071 s at

RGSS

n

ENSGROO0ON143248

0032726724

1.599256143

5.334305908

7.335048765

T2

regulator of G-protein signaling 5 [Source:HGNC
Syrnbol; Acc:10001]

204206 at

=

MNT

ENSGHO000070444

0.032726724

0.454316598

8.034279619

7.579863021

-
~

MNT, MAX dimerization protein [Source:HGNC symbol Acc: 7128]

226026 _at

DIRC2

ENSGOOQ0N138463

0.032726724

1.212593407

8.349561256

7.136967849

disrupted in renal carcinoma 2 [SourcetHGNC Symbol; Acc: 16628]

214693 s at

CLK1

ENSGO0000013441

(.921509328

10.05248313

9.131973801

S R

COC-hike kinase 1 [Source:HGNC Symbol;Acc:2068]

218095 s at

TMEM165

ENSGOO000124851

0.788171748

10.38714788

5.598576234

S

transmembrane protein 165 [Source:HGNC Syimbol;Acc:30760]

219316 s at

ENSGHO000119686

0.85580157

7.371184456

6.515382886

e
'S

feline feukemia virus subgroup C cellular receptor farmily, member
2 [SourcetHGNC Symbol; Acc:20105]

226763 at

ENSGOON0018723%

1059647685

9.5497248

8.430077115

N

SECI4 and spectrin domains 1 [Source HGNC Symbol: Acc: 18379

227361_at

HS3ST3B1

ENSGH0000125430

1.522718422

7752502237

6.225783816

heparan suifate {glucosamine} 3-O-sulfotransferase 3R1
[Source:HGNC Symbol; Acc:5198]

205248 at

DOPEY2

ENSGO0000142197

0.619808007

7.178374883

6.558566882

dopey family member 2 [Source: HGNC Symbol;Acc:1291]

211026 s at

MGLL

ENSGHO000074416

1.34626057

9.704250583

8.357990013

S AN
'.N“_A\

monogiyceride lipase [Source:HGNC Symbol Acc:17038]

212224 at

ALDHIAL

ENSGOON00165092

0032726724

2327986623

8.644018087

7316031474

aldehyde dehydrogenase 1 family, member A1 [Source HGNC
Syrnbol; Acc:402]

201215 at

PLS3

ENSGHO000102024

0.032726724

1.8456065002

7203700354

6.057631352

plastin 3 [SourceHGRC Symbol; Acc: 80911

218432 at

FEXQ3

ENSGO0Q00110423

0.032726724

0.869202811

6.759587278

5790384467

F-box protein 2 [SourcetHGNC Symbol; Acc: 135821

212428 at

KIAADZEE

ENSGUO000136813

0.032726724

(.502712224

£.880960464

8.37824824

winixic

KIAAD3ES [Source: HGNC Symbol;Acti29020]

HES1

ENSGOOOON114315

0032726724

8.074366185

7.834440745

(e

hairy and enhancer of aplit 1, (Drosophila} [Source:HGNC
Syrmbol; Acc:5192]

FAMT3A

ENSGOO000380488

6,553250988

5.762383458

p31.1

farnily with saquence similarity 73, member A [Scurce HGNC
Symbol;Acc:24744]

FAMZ230B

ENSGOO00N124098

0.022726724

8.947455594

7.728857855

qi3.2

farily with sequence similarity 210, member B {Source:HGNC
Syrnbol; Acc:16102]

solute carrier family 2 {facilitated glucose transporter), member 9

219851 st SLC2A%9 ENSGOOO00109567 0.032728724 | 0.745206521 7.42728002 £.6820735 4 pl6.1 [Source:HGNC Symbof; Acc:13446]
214560 at FPR3 ENSGEG0000187474 0.032726724 1.552547402 | 10.11158701 § 8.555039603 19 g13.41 formyl peptide receptor 3 [Source: HGNC Symbol; Ace: 3828]
phosphatidic scid phosphatase type 2A [Source:HGNC
210846 st PPAP2A ENSGOOO00067113 0.032726724 | 0.869426384 RA8212043 | 7.612694046 5 q13.2 Symbol;Acc:5228]
calcium binding and coiled-coll domain 2 [Source: HGNC
230817 s at CALLOCO2 ENSGL0000136436 0.032726724 § (.801072122 § 1004861929 | 9147547173 17 q21.32 Symibol; Acc:29912]
208636 at ACTNT ENSGOOON0072110 0.032726724 | 1.452130835 | S.059966738 { 7.5678353952 14 G24.1 actinin, alpha 1 [Source HGNC Symboi;Acc:163]
1561225 at XCR1 ENSEC000017357 0.032726724 | 0.92803%272 4.98061814 | 4.052579867 3 p21.31 chemokine (C motif) receptor 1 [Source:HGNT Syrmbol;Acc: 1625}
229256 st PGMZLL ENSGOOO00165434 0.032726724 | 0.8950253856 | 6.206744083 | 5.856490226 i1 g13.4 phosphoglucomutase 2-fike 1 [SourceHGNC Syrnbol;Acc:20858]

228131 at

ENSGL0000012061

0.032726724

0.698680629

8.644377717

7.9456970E9

excision repair cross-complemeanting rodent repair deficiency,
complementation group 1 {inchudes overiapping antisense
sequence] [Source: HENC Symbol;Ace:3433]

caspase 4, apoptosis-related cysteine peptidase [Source:HGNC

209310 s _at CASP4 ENSGOON00196954 0.022735931 | 0.810389382 | 10.58028021 | 9.679890826 11 22.3 Symbol;Acci1505]
218729 at XN ENSGUO000079257 0.032735831 | 1.373435682 ©.36257787 | 7.989542188 2 425.22 lataxin [SourceHGNC SymbolAcc:13347]
227274 at SYNi2BP ENSGO0000213463 0.032835037 | 0.945655293 | 2869654087 | 8.023%98755 14 G24.2 synaptojanin 2 binding protein [Source:HGNC Symbol;Acc: 18855

22626
SDLI-600224107v1

28501 / 12827-501-22

- 152 -

091€80/S10T OM

L9.890/¥102SN/LDd



218147 s 8t NMRKI ENSGOO000106733 0.032%35037 | 1.031303038 | 8.134786202 | 7.103483164 S 21.13 nicotinamide riboside kinase 1 [Source:HGNE Symbol;Acc:26057]
205083 _at AQOX1 ENSGC000013%356 0.032835037 | 1.344757535 1 6.3464G8615 5.00171108 2 433.1 aidehyde oxidase 1 [Source:HENC Symboi;Acc:553]

208109 5 a3t TSPANG ENSGOO000CG00003 0.0321869735 | 1316302616 | 7.197532473 | 5.881229857 X 22,1 tetraspanin 6 {Source: HGNE Symbol;Acc: 11858]

225303 at KIRREL ENSGOO000183853 0.032863735 1.284466775 | 7.658036153 | 6.373569378 1 g23.1 kin of IRRE like (Drosophiia) [Source:HGNC Symbol; Acc:15734]
225185_st MRAS ENSGOOO00158186 0.032869735 | 1.037700745 | 7.834458987 | 6.796758247 2 q22.3 muscie RAS oncogene homolog [SourcerHGNG Symbol;Acc: 72271
203715 s _at DPP4 ENSGQO000137835 0022863735 1.50992049 3788771757 | 7.278851267 2 G24.2 dipeptidyl-peptidase 4 {Source:HGNC Syrbol; Acc: 3003
soiute carrier family 25 {reitochondrial carrier; phosphate carrier),
204342 st SLC25A24 ENSGOOO000G85491 0.032869735 § £.599800872 | R.623812513 | 7.624011641 i $p13.3 member 24 [Source HGNC Symbol Acc: 20662]
202948 at ILIR1 ENSGEG0000115594 0.033187995 | 1.749785268 | 8584052713 { 6.834267445 2 qli.2 inserlevkin 1 receptor, type | {Source:HiGNC SymbolAce: 5893}
phosphatidylinositol binding clathrin assembly protein
212511 st PICALM ENSGOO000073921 0.033187G95 | £.742253285 | 6915631282 | 6173377557 i1 014.2 [Source:HGNC Symbof; Acc:15514]
214429 at MTMRE ENSGEGC000139505 0.033465507 | 0.769730363 | 8954554788 | 8.1845824425 13 gl2.13 myotubularin related protein 6 {Source HIGNC SymbolAcc: 7453}

214021 x_ st ITGB5 ENSGOOO00082781 0.033488347 1.43597723 | 6.631668813 5.19568155 3 421.2 integrin, beta 5 [Source: HENC Symbol; Acc:6160]

tet methyloytosine dioxygenase 2 [Source:HGNC
227624 at TET2 ENSEG00001 68764 0.033488347 1.0765097€6 | 7.5588462687 { 6.481536507 4 024 Syrnbol;Acc:25941]
2250583 st UTRN ENSGOOO00152818 0.033488347 1.565715389 | 1004128739 | 475571859 6 24.2 utrophin iSource: HENC SyrmbolAcci12635)
membrane bound C-acyltransferase domain containing 1
MBOATL ENSGC0000172197 0033637219 | 1.226714416 § 7.197726855 | 5.971012439 G 0p22.3 [Source:HGNT Symbol, Acc:21575]
SNAI2 ENSGOOO00019545 0.033%00859 | 1.549581673 | £5.953320081 | 5.403738401 8 11.21 amily zinc finger 2 {Source:HGNC Syrmbol; Acc:11094]
RHCOB ENSEC0000143878 0.033800859 | 1.5631876%7 | 9.851472658 | 8.288275001 2 p24.1 a5 homolog family mermber B {Source: HGNE Syrmbol; Acc:668)
ADC3 ENSGOOO00131471 0.03380G859 1488715186 | 6950874216 5.46215803 i7 21.21 amine oxidase, copper containing 3 {Source:HEGNC Symbol;Acc:550]
BV ENSGOO0000723840 0033800855 | 0973485437 | 7.657380766 | 6.683838532G 4 pi6.2 Eifis van Creveld syndrome [Source: HGNC Symbol; Acc:3457]
MAP/microtubule affinity-regulating kinase 4 {Source:HGNC
55065 st MARK4S ENSGOOO0G0C07047 0.033%00859 | 0.450121768 | 7.65506908% | 7.204937331 i9 413.32 Symbol;Acci13538]
226353 at SPPL2A ENSE000001386C0 0.034000797 | 1.086036284 G.82423751 | 8.738201226 15 G21.2 signal peptide peptidase like 2A [Source:HGNC Symbol;Acc:30227]

216598 s 3t CCL2 ENSGOOO00108591 0.034000G797 | 1574100327 | 1130437366 | 10.23027333 i7 qli2 chemokine (C-C motif) igand 2 [Source:HGNC Symbol;Acc:10618]
farily with sequence simitarity 102, member B {Source HENC

226568_at FAMI0ZB ENSGEG0000162636 4.0340007597 1.18483473 | 7.320320998 { 6.125386268 i pl3.3 Syrnbol; Acc: 275637]

218764 st PRICH ENSGOOO00G27075 0.034090749 1324224837 | 8842467348 | 7.518242511 14 23,1 protein kinase C, ets [SourceHGNC Syrmbol; Acc:9403]
protein kinase, AMP-activated, alpha 1 catalytic subunit

225984 at PRKAATL ENSGC0000132356 G.0341175595 | 0761625478 | 6.85634417172 | 6.10181€6234 5 pi3.1 [Source:HGNT Symbol, Acc:9376]

201542 at SARIA ENSGOO000079332 0.0341179095 | 0.735645671 | 5.772431133 | 9.036785462 10 221 SARI homolog A (S, cerevisiae} [Source:HGNC Symbol; Acc:10534]
spermiding/spermine Ni-acetyltransierase 1 {Source:HGNC

203455 s _at SATL ENSEC0000130066 0.034117555 | 1.216520019 | 1113255332 | 9.816473307 X p22.11 Syrnbol; Acc: 10540]

225822 at FNIP2 ENSGO00000527385 0.0341179095 | 1.519527523 | 8166224411 | 66466968388 4 G32.1 folliculin interacting protein 2 [Source:HGNC Syimbol; Acc:29280]
218665 at FZD4 ENSEC0000174804 0.034117555 1.021163189 | 7.416230764 | 6.385067575 i1 qld.2 frizzied family receptor 4 [Sources HGNC Symbol:Acc:4042]
PYD and CARD domain containing {Source:HENC

221668 s ot PYCAR ENSGOO000103480 0.034190831 | 0.606108157 § 5397235781 | 8791127624 15 p11.2 Symbol;Acc:16608]

201058 s _at MYLS ENSEC0000101335 0.034190831 1.2676591 § 1037627198 { 9.108572878 20 qll.23 myosin, light chain 9, regulatory [Sourcet HGNC Symibol; Acc: 15754]
UDP-N-acetvl-alpha-D-galactosamine:poiypeptide M-
acetylgalactosaminyitransferase 3 {GaiNAC- T3} [Source HGNC

203397 s _at GALNTS ENSGO00N0115338 0034190831 | 1.306640305 545104882 | 4.144408525 2 q24.3 Syrmbol; Acci4125]

222453 at CYBRD1 ENSGOO000071967 0.034190831 1315727811 | 9.001351772 7.685663961 2 q31.1 cytochrome b reductase 1 [Source:HGNC Symibol; Acc:20797]
carboxypeptidasea, vitellogenic-like [Source:HGNC

2083456 s at CPViL ENSGOO000106066 0.024190831 | 1.943264679 | G.534937024 | 7.591672354 7 14,3 Syrnbaol; Acc:14399]

227334 at 1j5ph4 ENSGO0000166348 0034190831 | (.595004786 | 7.632456518 | 7.037451732 10 422.2 ubiquitin specific peptidase 54 [Source:HGNC Symbol;Acc:2351 3]
226534 at KITLG ENSGO00N0(49130 0.034190831 1.687120279 | 6.504808499 4.81768822 12 G21.32 KiT ligand [Source:HGNC Symbol Acc:6343]
229120 s_at CDCA25EL ENSGOG000157622 0.034190831 | 1.026120843 | 9039741792 | 8.013620949 i q21.3 CHCA2 small effector 1 [Source:HGNC Syimbol;Acci17719]
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protein phosphatase 2, regulatory subunit B, delta [Source:HGNC

225066 _at PPP2R2D ENSGOOOQ0175470 0.034190831 | 0.410023152 6.51512502 §{ 6105101868 10 426.3 Symbol;Acc:23732]
211977 at GPR1OY ENSEC0000148358 0.034190831 0.41506353 1 7.32333030% | 6908266799 S q34.11 3 protein-coupled receptor 107 [Source:HGNC Symbol;Acc: 17820]
family with seguence similarity 128, member A [Source:HGNC
217567 s ot FAMI28A ENSGO00001325842 0.034190831 | 1.631617618 § 5.361851904 | 7.730234286 1 425.3 Symbol;Acc:16784]
207705 s _at PINL ENSEC0000101004 0.034190831 | (.458032479 | 7.468271682 | 7.011239203 20 pll.2i ninein-like [Source:HGNC Symbol;Acc:29163]
ubiquitin protein ligase E3 component n-recognin 3 {putative)
230029 _x_at UBR3I ENSGO0000144357 0.034212391 | 0.713232743% 6.693581237 2 q31.1 [Source:HGNC Symbol; Acc:30467]
227236 at TSPANZ ENSGC0000134198 0.034240086 | 1.1605258%3 5.666731733 i pl13.2 tetraspanin 2 {Source:HGNC Symbol;Acc: 206561
turnor necrosis factor, alpha-induced protein 2 [Source: HGNC
202510 5 _at TNFAIP2 ENSGOO0N0185215 0.034240C086 9.375641416 14 : Syrnbol; Acc:11895]
202450 s 3t CTSK ENSGO0000143387 0.034333589 | 2.058768294 §.284534455 i 021.3 cathepsin ¥ [Source:HGNC Symbol; Acc:2536]
225355 &t HOOK3 ENSGO0000168172 0.034360811 | 0507384172 § 5.099732802 | 8.192348631 8 p11.21 hook homolog 3 {Brosophila} [Source: HGNC Symibol; Acc:23575]
239403 s _at HPSE ENSGC00001 73082 0.034374363 | 1.273377491 | 7.073411349 | 5800033858 4 q21.23 heparanase [Source:HGNC Symbol; Acc:5164]
calcium channel, voltage-dependent, alpha 2/delta subunit 1
227623 at CACNAZDY ENSGOO0N0153956 0034401348 | 1.500374159 1 5523191348 | 4.013817189 7 G21.11 [Source: HGNC Symbol; Acc:1399]
poly (ADP-ribese} polymerase family, member 4 [Source: HGNC
202239 _at PARPA ENSGO0O000102699 0.034401348 | (,920213526 | 9568361079 | 8.848147/553 i3 ql2.12 SymbiolAcc:271]
dihydropyrimidine dehydrogenase [Source:HGNC
204646_at DPYD ENSGQO000158841 0.024480931 | 1.715538106 8.184742 | 6.4682038% 1 p21.3 Syrnbol; Acc:3012}
209335_st DCN ENSGOO000011465 0.034606801 2.0562205 § 8,106748111 6.050527611 12 21.33 decorin [Source! HGNC Symbol;Acc:2705]
202341 5 at TRIMZ ENSGO0000109854 0.034606801 1.154998273 1 7.682678312 | 6.527680038 4 G31.3 tripartite motif containing 2 [Source: HGNC Symbol;Acci15974]
203386 _at TBCIDA ENSGO0000136111 0.034611968 1.59863556 | 9,927325002 | 8.325289%447 i3 Qq22.2 TBCI domain family, member 4 [Source: HGNC Symibol; Acc: 18165]
procolagen C-endopeptidase enhancer [SourcetHGNC
202465_at PCOLCE ENSGOOOO01063233 0024687227 | 1110793856 | G.8583413228 | B8.747547472 7 221 Syrnbol; Acc:8738]
Rho guanine nuclestide exchange factor {GEF) 2 [Source:HGNC
218501 _st ARHGEF3 ENSGO0000163947 0034710054 § 1211901006 | 2.645778775 | 8.4323877769 2 p14.3 Symbol;Acc:6832]
203935 _at ACVRI ENSGQOO000115170 0.024710054 | 0.629748525 | 7.592939572 656319104 2 G24.1 activin A receptor, type | [Source:HGNC SymbolAcc:171]
227726 st RNF166 ENSGOOO00158717 0.0347728201 | 0.765255386 | 6.4902418%7 5.724986511 i5 q24.3 ring finger protein 186 [Source:HGNC Symbol; Acc: 28856]
farily with sequence similarity 45, mermber A {Source:HGNC
225251 at FARAARA ENSGOOOO011997G 0024778201 § Q712687022 | 7.985558444 | 7.272871422 10 q26.11 Syrnbaol; Acc:31793]
cAMP responsive element modulator [Source:HGNC
2089367 5 3t CREM ENSGOOOOG0S5734 0.034778201 | 1.498708212 | R.00816288% § 6.509454676 10 p13.21 Symbol;Acci2352]
217767 at C3 ENS5:G0000125730 0.034901396 | 1.610302564 | 11.06255643 { 9.452253469 19 pl3.3 complement component 3 {Source:HGNT Symbol; Acc:1318]
leptin receptor overiapping transcript [Source:HGNC
202377 st LEPROT ENSGOOO00213525 0.034501896 | 0.858758273 | &527718442 | 7968950164 i P3L.3 Symbol;Acci29477]
complament component 1, r suhcomponent {Source:HGNC
212067 s at CiR ENSE00000159403 0.0349018596 | 1.0958R3775 1 10.97729778 { 9.8R1414002 i2 pi3.31 Symibol Acc:1246]
206461 ¥ at MTiH ENSGOO000205358 0.034506504 | 0.537479848 | 1094110424 | 10.00362459 16 ql3 metallothionein 1H [Source: HGNC Symbol Acc: 7400]
Rho-reiated BTB domain containing 1 [Source:HGNT
2126851 at RHOBTEL ENSGO0000072422 0.034920435 | 1.278051787 5.30325947 { 4.025207683 10 q21.2 Syrmbol; Acc: 18738]
213877 _at YTHDC2 ENSGOO0000471838 0.034520435 § 1.082274718 § 7.160912063 | 6.07863824% 5 422.2 YTH domain containing 2 [Source:HGNC Symbol;Acc:24721]
238617 at KIF268 ENSGEC0000162849 0.034920435 1.816726723 | 7.548086863 5.7313601 i ) inesin farmily member 268 [Source: HGNC Symbol Acc:25484]
201540 &t FHEL ENSGOO000022257 0.034520435 | 2.050914464 | B.48146E8308 { 6.350553844 X G26.3 four and @ half LM domains 1 {Source: HGNC Symbol;Acc:3702]
227325 at PRR24 ENSEG0000257704 0.03492043% | (.59005%253 | 7.823537835 { 7.2335%39582 19 gl13.32 profine rich 24 {Source:HIGNC Symbol;Acc:27406]
nudE nuclear distribution £ homolog (A, aidulans)-like 1
208093 s ot MOELY ENSGOO000166575 0.034547401 | 0.741024838 § &.576080766 | 7.835045328 17 p13.1 [Source:HGNC Symbol; Acc:17620]
202006 at PTPN12 ENSGEC0000127947 0.035088557 | 1.018262804 | 9540273747 § 852201093 7 ql11.23 protein tyrosine phesphatase, non-receptor type 12 [Source: HGNC
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Symbol;Acc:5645]

209216 _at WIDIR4AS ENSGOC000156998 0.035088557 | 0.6696795004 | 8.825688%8223 § 8.13009321G X pl1.23 WD repeat domain 45 THENC SymboiAcei28912)
methionine sulfoxide red ta5e B3 [SourceHGNT
225782 at MSRB3 ENSGO00001 74085 0.035088857 | 1.444375496 6.51471588 { 5.070340384 1z q14.3 Symbol;Acc:27375]
arnyloid beta (A4} precursor protein [Source:HGNC
200602_at APP ENSGE00000142192 G.035088557 § 1.225830012 | 9.055534642 | 7.725604631 21 q21.3 Syrnbol; Acc:620]
cytoplasmic poiyadenylation etement binding protein 2
226939 _at CPEB2 ENSGOO000137445 0.035264082 | 1.2264%98712 | 7.611624387 | 6.385125675 4 15,33 [Source:HGNC Symbol;Acc:21745]
DEAD {(Asp-Glu-Ala-Asp) box polypeptide 60 [Source:HGNC
218986 s 3t DOXE0 ENSGOO000137628 0.035316356 | 1.486021371 | 318531076 | 6.832508705 4 q32.3 Symbiol Acc:25942]
203139 _at DAPK1 ENSGO0000196730 0.035316356 | 1707948936 | 2.912548269 7.204599333 ] G21.33 death-associated protein kinase 1 [Sourca:HGNC Symbol;Acc:2674]
nicrofibrillar associatad protein b [Source:HGNC
213764 s 3t MFAPS ENSGO0000157614 0035434896 | 1,297982185 | 5790529452 | 4482547267 12 p13.31 Symbol Acc: 29673
202565 s _at SVIL ENSGOO000197321 0.035639458 | 1.389051153 | 2.635444721 7.246393568 10 pa1.23 superviilin [Source:HGNC SymbolAcc: 114801
210968 s_at RTN4 ENSGOO000115310 0035770121 | (.829593112 | 10.69653249 | 9.866939383 2 ple.l reticuion 4 [Source HGNC Symbol; Acc: 14085]
225562 at RASAZ ENSGO00001 85983 0.035779896 | 0.572127539 | 3.062084532 | 8.089956953 13 Q34 RAS p21 protein activator 3 [Source: HGNC Symbol Acc:20331]
phospholipase B domain containing 1 [Source HGRC
218454 at PIBDL ENSGO0000121316 003578637 | 1.441882401 10.25381754 8.81193514 12 pi3.d Symbol Acc:26215]
MAP kinase mtc'av tmg serine/threonine kinase 1 [Source:HGNC
209467 _s_at MENKL ENSGOOOOD079277 0.025868055 | 0.7832%4392 | 8.294847035 | 7.511552642 1 P33 Syrnbol; Acc: 7110
226869 _st MEGF& ENSGOO0003625%1 0.035950269 | 1.265043406 | 7.859101342 6.594057336 i p36.32 muitiple EGF-iike- 'ﬁ:fna!r‘s 5 [So..n'"e HG N Syrabol; Acc:3232)
221569 _at AHIL ENSGO0000135541 0.035950269 | 1.076140591 | 7.793652088 | 6.717511506 6 423.3 Abelson helper integration site 1 [Source:HGNC Symbol;Acc:21575]
1569157 s_at INFE4E ENSGOO000186605 359502608 | 0.774623333 § £,057018085 | 52822394752 15 p13.2 zinc finger protein 846 [Source:HGNC Symbol; Acc:27260]
tRMNA splicing endonuclease 34 homolog {S. cerevisiae)
2383132 s at TSEN34 ENSGOOOO01 70892 0.025950269 | 0.4388666132 | B8.237338535 | 7.7985321921 19 q13.42 [Source:HGNT Symbol; Acc:15506]
201591 s 3t NISCH ENSGOO000010322 0.036284071 | 0.405648171 | 8.996513107 | 8.590864936 2 p2i.i nischarin [Source:HGNC Symboi; Acc:18006]
227058 at DUSP13 ENSGROOON1I67065 0036417437 § 0482163643 | 7.203923142 | 6.721759459 22 G12.2 dual specificity phosphataze 18 [SourceHGNC Symbol;Acc: 18484]
Rhc GTPase activating protein 23 [Source:HGNC
203310 st ARHGAPZ9 ENSGOO000337962 0036417437 § 1512169879 § 7.326341356 { 5823171477 i p21.3 Symbol;Acc:30207]
1565847 a_ at 1L0C284454 NA 0.026417437 | 0.929013425 | 9.021958303 | 8.092944878 NA NA NA
LOCIO05G750
241353 s 3t 7 NA 0.036417437 | (.563123987 | 69338161846 | 6.275067858 NA NA NA
v-crk avian sarcoma virus CT10 oncogene homolog [Source:HGNC
202225 at CR¥K ENSGEC0000167193 0.036417437 0.76604%43 1 9.3804%7824 | 8.514439365 17 pl3.3 Syrnbol; Acc: 2362
PDZ domain containing ring finger 3 [Source:HGNE
212815 st PDZRN3 EMNSGOOO001 21440 0.036490685 | 13125793138 | &.719045182 | 5.406455873 3 pl3 Symbol;Acci17704]
202920 at ANK2 ENSGG0000145362 0.03649053% | 1.463354123 8.12462823 § 6.661234107 025 ankyrin 2, neuronal {Sources HGNC Symboil; Acc:493]
farnily with seguence similarity 92, mamber Al {Source:HGNE
235351 at FAMO2A1 ENSGOO0001E8343 0.036548329 | 0.621136173 7.223438844 § 6602302665 8 q22.1 Symbol; Acc:30452]
224906 _at ANOB ENSGG0000177119 0.036675313 | (.877112362 8.664658344 § 7.787571078 iz q12 anoctamin & [Source:HGNT Syrnbol; Acc:25240]
inositol polyphosphate-4-phosphatase, type 1, 107kDa
227087 at INPPAA ENSGO0000040933 0.036675213 | 1.026789448 | 8031874234 | 7.005084846 2 q11.2 [Source:HENC Symbol;Acc:6074]
2259311 RNF213 ENSGEC0000173821 0.036802205 1.10725232 1 9.749178104 | 8.5641525784 i7 q25.3 ring finger protein 213 [Source: HGNC Symbol; Acc: 14539]
212650 at DDHD2 ENSGOO0O000ES5788 0.036831284 | 0.878356205 | 5.176866822 { 8298510616 14 P11, DDHD do 1 containing 2 [Source HGNC Syimboi; Ace: 25106}
solute carrier farnily 25 {mitochondriaf carrier; oxoglutarate
200003 _at SLC25A11 ENSGEC0000108528 (.036890888 0.43772317 | 7.95466G7222 7516544052 17 p13.2 carrier), member 11 [Source:HGNT Symbol Acc: 10981]
202206 _at ARLAC ENSGOO000188042 0.036890E88 | 1.382805117 | 9.321386817 7.9315817 2 g37.1 ADP-ribosylation factor-like 4C [Source: HGNC Syrboi Acc:658]
232000 at T1C358 ENSGEC0000155158 0.037068478 | 1.256512637 | 4.978732932 522220265 S p22.3 tetratricopeptide repeat domain 358 [Source:HIENC
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Symbol;Acci23704]
HMNRPLL NA 0.03706847% | 1.4583953540 | 9,121601553 { 7.5622061%4 DA NA Na
TBC1D20 ENSGO0000G125875 0.037068478 | 0.505585753 | 8965323908 | R.459738154 20 pl3 TBL1 domain farily, member 20 [Source: HGNC Symboi; Acc:16133]
ArfGAR with GTPase domain, ankyrin repest and PH domasin 1
AGAPL ENSGG0000157985 0.0327087501 § 1.078941551 § 6.075080058 { 4.986138507 2 q37.2 [Source:HGNT Symbol; Acc:16922]
212441 st KIAAD232 ENSGOOO00170871 0.037087501 | 0.5902104566 | B.606785836 %.01657543 4 ple.l KIAAD232 {Source: HGNE Symbol;Acc:28992]
pleckstrin homology domain containing, farmily H {with MyTH4
225725 s at PLEKHHT ENSGC0000054690 G.037087501 | 0.952655106 | 5.9564557706 501226256 14 q24.1 domain) member 1 [Source:HGNC Symbol;Acci17733]
232054 st KATNBL1 ENSGOO0001 24152 0.037087501 0.5071703 | 7.264443135 | 6667272835 i5 qla katanin pR0 subunit Blike 1 [Source:HGNC Symbol;Acc:26199]
225604 s at GLIPR2 ENSE00000122694 0.03732355%9 | (.853%910711 | 7.84415592(¢ 6.9902484G9 ] pl3.3 5Ll pathogenesis-related 2 {Source: HGNC Symbol; Acc: 18007]
205225 st ESR1 ENSGOOO000G1831 0.037323559 | 13582468278 | 6.467921225 | 5.085452951 6 q25.1 estrogen receptor 1 [Source:HGNEC SymbolAcc: 3467}
tetratricopeptide repeat domain 31 [Source:HGNC
2318838 s at TTC31 ENSGEC0000115282 0.037323559 | (.672650224 8.524158479 { 7.851508256 2 pl3.1 Syrnbol; Acc:25755]
227361 st £TSB ENSGOOO00164733 0.037323559 | 1338139585 | 10.2411744% | 5903034852 8 p23.4 cathepsin B [SourceHGNET Symbol;Acc: 2527}
1558041 & at KiIAADBI5L ENSGEG0000156123 0.037412554 | (.875742459 | 7.925106663 { 7.048364204 16 §22.1 KIAADRDS-like [Source:HGNC Symbol; Acc: 34408]
insulin-fike growth factor 1 {somatomedin C} {Source:HGNE
209540 at IGF1 ENSGOO0O00017427 0.0374125854 | 1522509458 | R.256633376 { 6.734123918 1z 423.2 Symbol; Acc:5464]
zinc finger, FYVE domain containing 16 [Source: HGNC
203651 at ZEYWELD ENSGO0000039319 0037412554 | 1.025141603 | 8527484121 | 7502342519 5 qldl Syrmbol; Acc: 20756]
ankyrin repeat and FYVE domain containing 1 {Source:HGNC
224300 at ANMKFY1 ENSGOOON01E5722 0037546087 | 0532952956 1 8581470475 | 8.048517523 17 p13.2 Sybol; Acc:20763]
solute carrier farmily 17 {anion/sugar transportar), member 5
223441 at SLCITAS ENSGO0000119899 0037627191 | 0.645005052 | 6.824616025 | 6.179610072 5] qi3 [Source:HGNC Symbol; Acc:10933]
204254 at AMT ENSGO0000145020 0.037627191 | 0.399434215 | 2.335213696 7935779481 3 p21.31 aminomethyltransferase [SourcetHGNC SymbolAcc:4731
204040 at RNF144A ENSGO0O000151692 0037681586 | 1.481347774 1 6933003595 | 5.451655821 2 p2h.2 ring finger protein 1444 [Source:HGNC Syimbol; Acc:20457]
sparmidine/spermine Ni-acetyliransferase family member 2
225272 at SAT2 ENSGO00N0141504 0037706134 | 0.618612094 § 5.078150552 | 8.459538459 17 p13.1 [Source:HGNC Symbol; Acc:23160]
204464 s 3t EDNRA ENSGOO000151617 00377060134 | 1.424834074 | 7.21768770385 | 5.751936311 4 031,22 endothelin receptor type A [Source: HGNC Symbol;Acc:3179]
von Wiilebrand factor A domain containing bA [Sourca:HGNC
205011 at WWASRA ENSGOO0001 10002 0.027706134 | 1.501068828 | 8178126927 | 6.677058109 11 24.2 Syrnbol; Acc.6658]
calmaodulin regulated spectrin-associated protein faraily, member 2
212765_st CAMSAR? ENSGOO000118200 0.037713812 1.070277586 | 7.585165033 | 6.514887447 1 q32.1 [3ource:HGNC Symbol; Acc:29188]
232624 s at CHN ENSGQOO000128856 0.027754756 | 1.199366569 | 2.332%419696 | 7.140053127 2 q31.1 chimerin 1 [Source:HGNT Syrmbol; Acc:1943]
209213 st CBRI ENSGOO000159228 0.037828214 | .7163368962 | 9.378175666 | 8.661835705 21 22,12 carbonyl reductase 1 [Source: HGNC Syrabol; Acc:1548]
207738 s _at NCKAP] ENSGOOOON0E1676 0027828214 | 1.742016807 §| 5.900031575 | 4.167014768 2 432.1 NCK-associated protein 1 [Source:HGNC Symbol;Acc: 7666]
leukocyte immunoglobulin-iike receptor, subfamily B {with TW and
206856 st LILRBS ENSGO0O0001055609 0.037950057 1.58731928 | 8757061921 7.189772641 19 312,42 ITHVE domains), meember 5 [Source: HGNC Symbol; Acc:6609]
200657 _at HK1 ENSGO0000156515 0.03798879 | 0497080421 | 1098016503 | 10.48308461 10 G221 hexokinase 1 [Source:HGNC Symbol; Acc:4922]
EGF, latrophilin and seven transmembrang domain containing 1
219134 st ELTD1 ENSGO0000162515% 0.038029799 | 1.632116993 7.9972727% | 6.364155796 1 p231.1 [3ource:HGNC Symbol; Acc: 208221
RAB27A, member RAS oncogene family [Source:HGNC
222294 ¢ at RAB27A ENSEE0000069974 0.038154279 | 1.512875635 | 7.227372685 5.71445705 15 q21.3 Syrnbol; AcC:9766]
201057 5 a8t GOLGBL EMNSGOOO0G1 73230 0.038450193 | 0.639618056 5.22083416 | R.LB1215104 3 13.33 golgin B1 [Source: HGNE Symbol;Acc:4429]
teparan-aipha-glucosaminide N-acetyitransferase [Source:HGNC
238017 s at HGENAT ENSGC0000165102 0.038566561 | 1.101853048 § 8.583362968 742146592 3 pli21 Syrnbol; Acc: 26527]
farnily with seguence similarity 101, member B [Source:HGNC
225305 _at FAMI1O1B ENSGO00001E3688 0.038659565 | 1.355628698 R.83238214 § 7.476743442 17 Pp13.3 Symbol; Acc:28705]
226615 s at NOUFVS ENSGEC00001601594 0038671508 0.66206984 1 1046600414 | 9.803534268 23 q22.3 NADH dehydrogenase {ubiquinone) flavoprotein 3, 10kDa
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[Source:HGNC Symbol;Acc:7719]

RNA binding motif, single stranded interacting protein 1

3127 S RBMST ENSGC0000153250 0.038707721 | (0.985761408 | 9.060146035 | 8.074384826 2 q24.2 [Source:HGNT Symbol, Acc:9807]

212373 at FEMIB ENSGO0O000169018 0.03889702 | 0.961868668 RA2816521 § 7.4686295542 15 q23 fern-1 homoiog b (T, elegans} [SourcetHGNC Symbol; Acc:3649]
222750___5__at SROBAZ ENSGCO000128039 0.0388%702 | 0.762605382 8.251%174 7.489212018 4 q12 sterold 5 alpha-reductase 3 iSource HENC Syrmbol;Acci25812)
236006 5 a3t AXAPLO ENSGOO000108535 0.0359007321 § 0655037688 | 7828287091 | 7.173248402 i7 pl11.2 A kinase (PRKA} anchor protein 10 {Source:HENC Syrmbol; Acci368]

CKLF-like MARVEL transmembrane domain containing 3

224733 at CMTM3 ENSGEC0000140931 0.03918152 0.6902659684 | 9.982739002 { 9.282469319 i6 q21 [Source:HGNT Symbol, Acc:19174]

solute carrier family 22, member 18 [Source:HGNC

204381 st SLC22A18 ENSGO0000110628 0.035181923 | 0561183838 § 7.589939798 { 7.028755811 i1 p15.4 Symbol;Acc:10964]

223077 at TMOD3 ENSEC0000138594 0.039238517 | 1.092206647 | 7.954720712 | 6872514065 is q21.2 tropomoduiin 3 {ubiguitous) [Source:HGNEC SymbolAcc: 11873]

209686 _at 5100B ENSGOO000160307 0.035241475 | 0.501290568 | 6.761868136 { 5880577567 21 G22.3 S1C0 calcium binding protein B {5ource: HGNC Symbol; Acc: 10500}

major facilitator superfamily domain containing 6 [Source: HGNC

225325 at MESDE ENSGLC0000151690 0.039241475 | 0.83040785%4 8.59152971 § 7.852521826 2 q32.2 Syrmbol;Acc:24711]

superoxide dismutase 3, extracellular [Source:HGNC
205236 x_at SOBR3 ENSGOO0N0109610 0.03957993 | 0.891900627 B8.45163302 7559732393 4 p15.2 Syrmbol;Acc:11181]

228220 at FCHO2 ENSGOO000157107 0,03957593 563762465 | 8795856173 | 7.232093708 5 13, FCH domain only 2 [Source:HGNC Symbol; Acc:25180]

MHC class | polypeptide-refated seguence A [Source:HGNC

205304 _at MICA ENSGO0000204520 0.03957993 | 0.427228475 7.684753887 7257525412 p21.33 Syrbol; Acc: 7090}

ADAM metallopeptidase domain 12 [Source HGNC
226777 st ADAMIZ ENSGOO00014884% 0.03957593 | 1.943247065 | 7.771445066 { 5828198001 10 q26.2 Symbol;Acc: 190

ArfGAP with RhoGAP dorain, ankyrin repeat and PH domain 2
213618_at ARAPZ ENSGQQ0N0047365 0.02057992 | 1.028082071 | 7.62055931% | 6.592477248 4 pid [Source:HGNT Symbol; Acc:16924]

205624 st CPA3 ENSGOO000163751 0.03957%93 | 2.151198872 | 6.4929615642 4.34176277 3 24 carboxypeptidase A3 {mast cell) [Source:HGNC Symbol;Acc:2298]

215268_at KIAAOT54 ENSGOOOO0255103 0.02957992 | 0.809104773 | 6.285140538 | 5476035765 134.3 KIAADT754 [Source: HGNC SymbolAce:29111]

TPMT ENSGOO000137364 0.03957993 | 0.554375735 | 9.622390267 { 9.069014532 p22.3 thiopurine S-methyliransferase {Source:HGNC Symbol;Acc: 120141
complemant component 1, s subcomponant [Source:HGNC
C1is ENSGQOO000152226 002957992 | 1.562833271 | 10.46271064 | 8.899877365 p13.31 Syrnbol; Acc: 1247}
WDR47 ENSGOO000085433 0.03957693 | £,715002164 | 7.128000627 | 6412998464 p13.3 WD repeat domain 47 [Source: HGNC Syimbol; Acc:29141]
interleukin 18 raceptor accessory protein [Scurce:HGNC

207072 _at {L1I8RAP ENSGQO000115807 0.02957992 | 0.981620585 | 7.548343432 | 6.567252847 2 ql2.1 Syrnbol; Acc:5983)

EGF domair-specific O-linked N-acetylglucosamine (GlcNAC)
221335 5 3t EOGT ENSGOO000163378% 0.03560808 053587661 § 7.127103868 | 6.291227359 3 pld.d transferase [Source:HGNC Symbol; Acc:28526]
203232 s at ATKNL ENSGC0000124788 (0.03950808 | 1.486472653 | 8293823116 { 6.807350464 [ p22.3 ataxin 1 {Source:HiGNC SymbolAcc: 10548]
202096 s st TSRO ENSGOOO00100300 0.035769597 | 0.618613605 | 9.561586207 942972602 22 13.2 translocator protein {18kDa} [Source:HGNC Symbol;Acc:1158]

224813 _at WWASL ENSGQO000106299 0.02G763597 | 0.810234478 | 8.8222724327 | 8.012037959 7 G31.32 Wiskott-Aldrich syndrome-like {Source:HGNC Symbol;Acc:12735]

farnily with sequence similarity 114, member Al [Source:HGNC

213455 5t FAMLIAAT ENSGOOD00197712 0.039797292 § 0.841637956 § 7.947071796 7.10543384 plid Symbol;Acc:25087]

farily with sequence simifarity 63, member B [Source HGNC
226873 at FANIE3B ENSGG00001255923 0.039877715 | G.781681687 § 7.054055786 { 6.272374099 15 q21.3 Syrnbol; Acc: 26954]
osteoctast associated, immuneglobulin-like receptor {Source:HGNC
1554503 & _at O5CAR ENSGO00001 70905 0.040082873 | 0.481594381 1 6652982594 71388213 19 q13.42 Symbol; Acc:29960]
signal transducer and activator of transcription 4 {Source:HGNC
206118 at STaT4 ENSGC000013837¢8 (.040381182 | 1.642843347 7.7637438G § 6.120900548 q32.3 Syrmbol; Acc:11365]
inhibitor of Bruton agamimaglobulinemia tyrosine kinase
2310870 s at {BTK ENSGO0000005700 0.040543289 | 0.753886475 | B.260872375 7.506985901 ql4.1 [Source:HGNC Symbol;Acc:17853]
alcohot debydrogenase, iron contaiping, 1 [Source:HGNC
227113 at ADHFEL ENSGO0000147576 0.040543289 | 07061236194 | 8.382822434 767668624 ql3.1 Symbol Acc:16354]
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202549 s 3t FHLZ ENSGOO000115641 0.040593602 | 1.403182627 | 7.613598294 | ¢.210415667 g12.2 four and a haif LIM dormains 2 {Source: HGNC Symbol;Acc:3703]
225579 at PQLL3 ENSGEG0000162976 0.040596862 | 1.113667847 | 9.537872547 8.424 2047 p25.3 PQ ioop repeat containing 3 {SourcerHENC Symbol Acc: 28503}
235291 5 3t 1i32255 DA 0.040715697 1.119695837 | 7.867314072 | 6747618175 NA NA
203939 _at NT5E ENSGEG0000135318 0.0407333%7 | (.8056175248 7.42523104 6.518051762 [ gl4.3 5-nuciectidase, ecto (CD73) [Source: HGNC Symbol; Acc:8021]
214274 s 3t ACAAL ENSGOO000060971 0.040793718 | 0.502419076 | 2.465451705 | 8963032628 p22.2 acetyl-CoA acyltransferase 1 {Source:HGNC SymbolAcc:$2]
204046_at PLCBR2 ENSGQO000137841 0.040802462 | 0.5337835531 | 8533797162 | 8000013611 q15.1 phosphotipase C, beta 2 [Source:HGNC Symbol;Acc:3055]
202392_s 3t PISD ENSGOO000241878 0.041072186 | ©.356264153 | §566583027 | 8210218874 g12.2 phosphatidylserine decarboxylase [Source: HGNC Syrnbol; Acc:8999]
leucine-rich repeat containing G protein-coupled receptor 4
218325 ¢ at LiGRA ENSGEG0000205213 0.0410731%6 | 1.255121429 | 5.022109926 { 3.7669884G97 pld.d [Source:HGNT Symbol; Acc:13295]
zinc finger, SWiM-type containing 7 [Source:HGNC
228119 5 3t ZSWIMT ENSGOOO002314941 0.041073186 | 1.024786314 | 7.910530186 | 6.8857438%2 pl2 Symbol;Acc:26993]
N-ethylmaleimide-sensitive factor attachmeant protein, alpha
206491 s at NAPA ENSGC0000105402 0041414647 § 0495436416 | 9.333764247 { 8.838327831 q13.33 [Source:HGNT Symbol, Acc:7641]
endopiasmic reticulum protein 27 [Source:HGNC
227450 at ERP27 ENSGOO000129055 0.041414647 | 0566156682 | 6.328914416 | 5362717734 pl12.2 Symbol;Acc:26495]
200865 s _at PSAP ENSGC0000157746 0041414647 § 1.085359838 | 11,69848738 { 10.61312755 q22.1 prosaposin [Source:HEGNC Symbol;Acc:8498]
ARP1 actin-related protein 1 homolog A, centractin alpha {yeast)
200720 5 ot ACTRIA ENSGO0000128107 0.041414647 | 0.496753402 | R.8248061676 | 8.328108274 424,322 [Source:HENC Symbol;Acci167]
fer {(fps/fes related) tyrosine kinase [Source:HGENC
232064 _at FER ENSGO0000151422 0.041414647 | (.656054594 | 7136386009 | 6480331415 q21.3 Symbol Acc:36551
mannosidase, aipha, class 1A, mamber 2 [Source:HGNC
217822 at MANI1AZ ENSGOO0N0198162 0.04144504 0.69736844 {1 B.202283201 7504914761 1 pli2 Syrbol; Acc:6822}
hexosaminidase B {beta polyneptida} [Source:HGNC
201344 st HEXB ENSGO0O000G49860 0.0415689794 | 1.010944746 § 11.59320288 10.58225814 Y q13.3 Symbol;Acc:4879)
23068856 s _at TPMI ENSGOO000140416 0.041563794 | 1.650337469 | 9.944608224 | 8.294270755 15 G22.2 tropomyosin 1 {(aipha) {Source:HGNC Symbol; Acc:12010]
HECT dornain containing £3 ubiquitin protein ligase 2
227568 st HECTD2 ENSGO000016533% 0.0415689794 | 1,119931753 | 6,685060885 { 5565123131 i 23.32 [3ource:HGNC Symbol; Acc:26736]
GABA(A) receptor-associated protein [Source:HGNC
200645 _at GABARAP ENSGEG00001 70296 0.041568794 | 0.631747342 §{ 11.38104358 | 10.74929624 1 pi3.1 Syrnbol; Acc:4067}]
transmembrane 6 superfamily member 1 [SourceHGNC
219852 st TMBGSFL ENSGOOO00136404 0.041569794 | 1518716736 | 7.%18958634 | 6.300238359 i5 025.2 Symbol;Acc:11860]
222431 at SPINL ENSGEG0000106723 0.041563794 0.70282485 §| 9.186280228 | 8.483455378 ] g22.1 spindlin 1 {Source:HEGNC Symbol;Acc:11243]
203665 5t HMOXE ENSGOO000100292 0.041569794 | 1.019908548 | 5.506813577 | 2486905129 22 ql2.3 heme oxygenase {decycling) 1 [Source:HGNC Symbol;Acc:5013]
202506 _at SSFAZ ENSGOG0001334 34 0.041563754 | 0.947553911 | 8.018471473 { 7.070917562 2 g31.3 sperm spacific antigen 2 {Source:HGNC Syrmbol; Acc:11318]
221859 st NABP2L2 ENSGOOO00244754 0.041569794 | 0.865335263 | S.046774211 | 51814383942 i3 13.1 NEDD4 binding protein 2-fike 2 [Source:HGNC Symbol Acc: 26916}
mannosidase, sipha, ciass 2C, member 1 {Source:HGNC
2(3668_at MANZCL ENSGC00001 4040 0.041590206 | .633916604 § 8.6636L59977 { 8.025753373 15 q24.2 Syrnbol; AcC.6827}]
interleukin 18 {interieron-gamma-inducing factor} [Source: HGNC
206255 &t 1118 ENSGO00N0150782 0.041916833 | 1.252174393 | 52987357281 | B.006551388 11 423.1 Symbol; Acc:5986]
DEAD {Asp-Glu-Ala-Asp) box polypeptide 68-ike [Source:HGNC
228152 s at DDXE0L ENSGE00000181381 0041916833 | 1421343576 § 7.853751688 | 64324483112 4 q32.3 Syrmbol; Acc: 26425]
nudix {nucleoside diphosphate linked moiety X}-type motif 16
228341 _at NUDTI6 ENSGOO000198585 0.041916833 | 0.813285601 | 6.707601846 | 5.894316245 3 4221 [Sourca:HGNC Symbol;Acc:26442]
218164 at SPATA20 ENSGLC0000006282 0.041916833 | (.587325592 G.02333374 | 8.435404148 i7 q21.33 sperimatogenesis associated 20 [Source:HGNC Symbol; Acc:26125]
glycosyltransferase 8 domain containing 2 [Source:HGNC
227070 _at Giapz ENSGO0000120820 0041916833 | 1757351115 § 5840317565 | 4.082966449 12 q23.3 Syrnbol; Acci248%0]
solute carrier farily 35 {UDP-GlcNAC/UDP-glucose transporter),
213083 _at 5103502 ENSGO0000130958 0041916833 | 0.829365427 7.315854336 | 6486488909 022.32 namber D2 [SourceHGNC Symbol Acc:20788]

22626
SDLI-600224107v1

28501 / 12827-501-22

- 158 -

091€80/S10T OM

L9.890/¥102SN/LDd




224772 st NAVL ENSGOOO00134368 0.041516833 1051478872 | 7.602145754 | 6.550666882 i 32,1 neuron navigator 1 {Source: HGNC Symbol Acc: 15689
229287 at PCNX ENSEC0000100731 0041916833 | (.943930482 | 7.5662015%47 | 6.622271065 14 q24.2 pecanex homolog {Drosophila) {Source: HGNC Symbol; Acc:19740]
cellular repressor of ElA-stimulated genes 1 [Source:HGNC
201200 &t CREG1 ENSGO0000143162 0.041591€6833 | 1.058155445 1 11.10068535 10.0425309 1 q24.2 Symbol;Acci2351]
interferon-induced protein with tetratricopeptide repeats 3
229450 at H31E] ENSGEC0000119917 0.041916833 1.56631975 | 9.084234826 | 7421037327 10 q23.31 [Source:HGNT Symbol,Acc:5411]
chromosome 11 open reading frame 74 [Source:HGNC
228249 _at Cliorfid ENSGO0000166352 0.041916833 | 0.848798181 | 5174338686 | 4.325540515 11 pli2 Symbol;Acci251472]
38487 at STABL ENSGC0000010327 (0.04205546 | 1.090580398 | 9.310850038 8.22040964 3 p2l.1 stabilin 1 [SourceHEGNC Symboi;Acci 1862 8]
membrane protein, patmitoyiated 1, 55kDa [Source:HGNC
202874 at MPP1 ENSGO0000130830 £ 9.614559777 | 8.551583643 X q28 Syrmbol;Acc 7219}
226510 at HEATRBA ENSGO0000129493 0.7510398 | 7,258760589 | 6508720789 14 qi2 HEAT repeat containing 5A [Source:HGNC Symboi; Acc: 20276}
major facilitator superfamily domain containing & [Source: HGNC
228282 at MESD8 ENSGO00N0164073 0.04205946 | 0.819273204 | 7.582661234 | 6.763388029 4 q28.2 Syrnbol; Acci28486]
203675 _at NUCB2 ENSGOO000070081 004205546 | (.905774662 | 9751658376 | 8.845923714 13 pibh.i nuclechindin 2 [SourceHGNC Symbol; Acc: 80441
pyridine nuclectide-disulphide oxidoreductase domain 2
228384 s _at PYROXD2 ENSGO0000119943 0.04205%946 | 0.304011115 | 6385890727 | 6081879612 10 q24.2 [Source:HGNC Symbol;Acc:23517]
229367 s 3t GIMAPE ENSGO0000133561 004205546 | 1.409013647 | 8.888667615 | 7479653968 7 q36.1 GYPase, IMAP family mamber 6 [Source:HGNC Syimboi;Acc:21918]
calcium/cabmadulin-dependant protein kinase i inhibitor 1
218209_at CAMEKZMNI ENSGOOOO0162545 0.04205346 | 1.260533236 | 7.868836571 | 6.5608303235 1 p36.12 [Source:HGNT Symbol; Acc:24190]
calcium channel, voltage-dependent, beta 3 subunit [Source HGNC
34726 _at CACNB3 ENSGOO000167535 0.0420R%46 | 3.413630799 | 69324617087 | 6520086288 12 313,12 Symbol;Acc:14032]
212670 at ELN ENSGQO000049540 0.04205%46 | 1.231152927 8.81370025 § 7.582547323 7 al11.23 elastin [Source:HGNC Symbol;Acc:3327]
229800 st DCLKL ENSGO0O000133083 004200846 | 1.498592436 | 6412070979 | 4913478542 i3 g13.2 doublecortin-like kinase 1 [Source:HGNC Symbol;Acc:2700]
CAP-GLY domain containing linker protein 1 {Source:HGNC
201975_at CLIP1 ENSGQQ0N013077G 0.042246192 | 1.028511223 | 8.482482941 | 7.453971719 12 62431 Syrnbol; Acc:10461]

224417 s 3t TM2D2 ENSGOO000169420 0.042247538 0.61300573 §| 29.024042453 1411036723 8 p11.22 TM2 domain containing 2 [Source:HGNC Syimibol; Ace: 2412 7]
204011 _at SPRY2 ENSGQOO000136158 0.042331876 | 1.218852631 | 7.198128454 5.879275822 13 q31.1 sprouty homolog 2 {Droscphila) [Scurce: HGNC Symbol; Ace: 11270}
235033 st NPEPLL ENSGO0000215440 0.042331876 | (.763205701 | 5890585229 | 5.127379527 20 13.32 amincpeptidase-like 1 [Source:HGNC Syrbol;Acc:16244]

228248 _at LING ENSGQO000140471 0042350925 | 0.889830232 | 8.824668316 | 7.934838083 15 G26.3 lines homolog (Drosophiia) [Source:HGNC Symbol;Acc: 309221
glutathione peroxidase 8 {putative} [Source:HGNC

227628 st GPX8 ENSGO0000164294 0.042353094 | 1,180447997 §| 6970795245 | 5.790347248 5 q11.2 Symbol;Acc:33100]
vacuolar protein sorting 53 homolog (5. cerevisiae) [Source:HGNC

1557112 & at VP553 ENSGE00000141252 0.042351004 | (§.51803251€6 | 7.975808016 7.4577755 17 pl3.3 Syrnbol; Acc: 255608]

228271 st GIMAPY ENSGOO0G0179144 0.042351094 | 1.647364043 | K9592108831 | 7.34474484% 7 36.1 GTPase, IMAP family member 7 {Source:HGNC Syrnbol; Acc:22404]

209264 s at TSPANS ENSGO0000214063 0.042351094 | 0.681754755 | 9.006699575 8.32494482 11 p15.5 tetraspanin 4 [Source:HGNC Symbol;Acc:11859]

208892 s 3t DUSPS ENSGOO000139318 0.042351004 | 1.228973817 | 7992040123 { 6.762066305 iz 21.33 dual specificity phosphatase 6 [Source: HGNC Symbol; Acc:3072]

intarferon induced transmernbrane protein 2 [Source:HGNC

201315 x_at T2 ENSGEC0000185 201 0.042351004 | (.738352199 | 11.6735847G 10.5341926 11 pl5.5 Syrnbol; Acc:5413]

222802 st EDN1 ENSGOO0000G78401 0.042351094 | 1.460541762 | 6.322746092 4.86220433 6 p24.1 endothelin 1 {Source:HGNC Syrmbol; Acc: 3176}

1553365 _a_at CR200R1 ENSGOO0001638606 0.0642351094 | 1.256%10265 | 6.454778546 | 5.207868281 3 ql3.2 CD200 receptor 1 [Source:HGNC Syrmbol; Acc:24235]

Dnal {Hspdd) homolog, subfamily B, member 14 [Source:HGNC
226359 st DNAIB14 ENSGOOO00164031 0.042351094 | 0849947729 | 2162884294 §| 7.312936565 4 q23 Symbol;Acci25881]
226490 at NHSLE ENSGG0000135540 0.0423510594 1194665858 | 7.117630828 5.922964G%7 [ g24.1 NHS-like 1 [Source:HENC SymbolAcc:21021]

sorbin and SH3 domain containing 1 [SourceHGRNC

222513 5 3t SORBS1 ENSGOO0000S5537 0.042351094 | 1.325460985 §| R.112293431 | 6.786832446 10 24,1 Symbol;Acci14565]

218705 s _at SNX24 ENSEG0000064652 0.042351094 ¢.90943161 | 7.531422028 | 6.521590418 5 423.2 sorting nexin 24 [Source:HGNC Symbol;Acc:21533]

226837 st SPREDI ENSGOOO001 66068 0.0423531094 | 1.212871192 | 7.561561543 | 6.348690351 i5 qla sprouty-related, EVHI1 domain containing 1 [Source:HGNC
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Symbol;Acc:2024G]

2yp-11 family member B, celt cyele regulator [Source:HGNC

225338 at ZYG1IB ENSGEC0000162378 0.042351004 | (0.624478143 | 7.313785987 6.56853117321 i 0p32.3 Syrnbol; Acc: 25820]
sushi-repeat containing protein, X-linked [Source HENC
2043855 st SRPX ENSGO0O000101855 0.04235310094 | 1.769176745 | 7.330012241 | 5.580835453 X plig Symbol;Acc:11306]
1G motif containing GTPase activating protein 1 [Source:HGNT
210840 s 3t IOGAPL ENSGO0000140575 0.042351004 | 0815667827 106038101 | 9.788142278 15 q26.1 Symbol;Acc:61101
profvicarboxypeptidase {angintensinase C} [Source:HGNC
201454 at PRCP ENSGO0000137508 0.042351094 | 0.880611665 | 10.84225026 | 9.961638556 11 ql4.1 Syrbol; Acc:5344]
interferon, alpha-inducible protein 6 [Source:HGNC
204415 st IFiG ENSGO0O000126709 0.042351094 | 1.113083585 $.26647792 | 8.253394336 i p36.11 Symbol; Acc: 4054}
209290 s at NFiB ENSGQO00147862 0.042351094 | 1.655774494 8.409195634 6.753421846 ] 1223 nuclear factor 1/8 [Source:HGNC Symbol;Acc: 77851
myosin, light chain 128, regulatory [Source:HGNC
221474 5 MYL128 ENSGO0O0001185680 0.042419604 | (.586131101 10.97279348 10.28666238 i3 p11.31 Symbol;Acc:29827]
solute carrier farnily 25 {mitochondrial carrier; Graves disease
235747 at SLC25A16 ENSGEG0000122912 0.042419604 § 0.546049363 § 7.042744928 { 6.486695565 10 q21.3 autoantigen), member 16 {Source: HGNC SymboiAcc: 10986]
201324 st AFF1 ENSGO00001 72493 0.042419604 | 0,952063778 102416206 | 9.286556827 4 q21.3 AF4/FMRZ family, member 1 [Source:HGNC Symbol;Acc:7135]
218045_x_at PTMS ENSGQO0001593235 0.042596049 | 0.607162357 | 9.924387924 | 9.317225567 12 213,31 parathymosin [Source; HGNC Symbol;Acc:9629]
twist basic halix-loop-helix transcription factor 1 [Source:HGNT
213843 st TWISTL ENSGOOO00122591 0.042596049 1.16873421 | 7.271938017 | 6.103203807 7 p21.1 Symbol;Acc:12428]
farily with sequence simitarity 174, member A [Source:HEGNC
226752 at FAM74A ENSGG0000174132 4.042596049 0.92871631 § 5.776443%605 | 4.847732296 5 g2t Syrnbol; Acc: 24943]
201876 st PON2 ENSGOO000105854 0.042719768 | 1.187571081 | 5.054738216 | 7.867157135 7 q23.3 paraoxonase 2 {SourceHGNC Syrnbol; Acc:9205]
integrin, alpha L {antigen CD11A (p180), lvmphocyte function-
associated antigen 1; alpha polypeptide) {Source: HGNC
1554240 a_at iTEAL ENSGC0000005844 0.0428815847 § 1.202505376 | 9.317162745 { 8.014657369 i6 pll.2 Syrmbol; Acc:6148]
coagulation factor il {thrombin} receptor [Source HGNC
203589 _x_at F2R ENSGO0000181104 0.042891128 | 1.246519921 | 7.440038684 | 6.193518762 5 q13.3 Symbol; Acci3537]
CAP-GLY domain containing linker orotein family, member 4
226425 _at CLIP4 ENSGO0O000115295 0.042891128 | 1.499860122 | 7.783328081 £5.28346796 2 p23.2 [Source:HGNC Symbol; Acc:26108]
200762 _at DPYSL2 ENSGOO0N00S2964 0.042891128 | 1.159171793 | 5328123535 | 8.168951742 & p21.2 dihydropyrimidinasea-like 2 [Sourca:HGNC Symbol;Acci3014]
223681 _s_at {NADL ENSGO0000132849 0.042891128 | 1.250998756 | 6181876637 | 4.930877881 i p31.3 InaD-like {(Prosophila) [Sourca: HGNC Symbol Acci28881]
211886 _at AHNAK ENSGO00N0124942 0042891128 | 1.334146601 § 11.47855827 { 10.14441167 11 q12.3 AHNAK nucieoprotain [Source:HGNC Symbol; Acci3471
204112 s at HNMT ENSEC0000150540 0.04289112%8 | 1.203474995 | £.681832953 | 7.378457958 2 q22.1 histarnine N-methyltransferase [Source:HGNC Symbol;Acc:5028]
pleckstrin homology domain containing, family M, member 3
235360 _at PLEKHM3 ENSGOO0N0178385 0042891128 | 0.436326441 § 7.481077573 7044753332 Z 433.3 [Source:HGNC Symbol; Acc:34006]
2008276 s 3t GLRX ENSGO0000173221 0.0429338851 | 1.153352768 | 10.46513253 | 9.311779765 5 q15 glutaredoxin {thicltransferase} [Sourca:RGNC Symbol;Acci4330]
226113 at INFA36 ENSGO00001 25945 0.042950747 | 0.567635125 1 7.534457645 696681752 i 36,17 zinc finger protein 436 [Sourca:HGNC Symbol Acci20814]
201694 s _at EGRI ENSE00000120738 (0.04303339 | 2.355208235 | 9.68072325% | 7.324515023 5 q31.2 early growth response 1 [Source: HGNC Symbol,Acc:3238]
GALC ENSGOO000054983 0.043091339 1.18167166 | 5.186049316 | 8.004077656 14 431.3 galactosyiceramidase [Source:HGNC Symbol;Acc:4115]
profine-serine-threonine phosphatase interacting protein 1
211178 s 3t PSTRIPL ENSGO0000140368 0.043103445 | 0558040078 | 8.764374999 | 8206334921 15 q24.3 [Source:HGNC Symibol Acc: 95801
203088 _at FBLNS ENSGO0000140092 0.043103445 1.57461041 | R.128331581 | 6.553721182 14 G32.12 fibulin 5 [Source: HGNC Symbol; Acc:3602]
218450 at HEBP1 ENSE00000013583 0043103445 | 0.756321096 | 8.459513001 § 7.703151905 12 pl3.1 heme binding protein 1 [Source:HGNC Symbol;Acci17176]
NLR family, pyrin domain containing 1 [Source:HGNC
2303113 s _at NIRP1 ENSGO0000091592 0.043127824 | 0.654465183 | 7.398936818 | 6.744471635 17 p13.2 Syrbol;Acci14374]
myeloid-associated differentiation marker [Source:HGNC
225673 at MYADM ENSGO0000179820 0043127824 § 1,185973479 | 9460657173 | 8274683693 19 13.42 SymbolAcc:7544)
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31874 st GASZ2ED ENSGOOO00185340 0.043127824 | 0559125758 | 7.063627768 6.10450201 22 012.2 growth arrest-specific 2 like 1 {Source:HGNC Symbol;Acc:16955]
synaptosomal-associated protein, 29kDa [Source:HGNC
222597 at SNAP29 ENSGC0000055940 0043127824 § 0523137969 | 8.6822694728 { 8.155131459 22 qli.21 Syrnbol;Acc:11133]
225275 at PRSS23 ENSGOO000150687 0.043152778 1.36043671 7.67513518 6.31469847 11 q14.2 protease, sering, 23 [SourceHGNC Symbol Acc: 14370]
RNA binding motif, single stranded interacting protein 3
235570 at RBMSZ ENSGO0000144642 0.04315277% | 1.782327906 | 7.335632998 | 5.5533050¢2 3 p24.1 [Source:HGNT Symbol, Acc:13427]
soiute carrier farmily 38, member § [Source:HGNT
214830 at SLC38A6 ENSGOO0N0139974 0043249838 | 1276930786 § 7.341% 7 1 6064411871 14 4231 Sybol; Acc:19863]
201365 at ANXAT ENSGLC0000138279 0.043258506 | 0763011677 | 8.850377121 | 8.087365443 10 q22.2 annexin A7 [Source: HGNC SymbolAcc:545]
galactose-1-phosphate uridylyltransferase [Source:HGNC
203179 _at GALY ENSGO000N0213930 0.043316491 | 0.410171519 B8.83328444 § 8423112921 ] p13.3 Syrmbol; Acc:i4135]
chrornosome 9 open reading frame 72 [SourceHGNC
225919 _s_at CSorf72 ENSGOO000147894 004347548 | (.855251908 | 8181400697 | 7326157789 S p21.2 SymbolAcc:28337]
v-rnaf avian musculoaponeurotic fibrosarcoma oncogene homolog
36711 _at MAFF ENSGQOON0185022 004347548 | 1.0423860232 | 5605979018 | 4.5635929G5 22 q13.1 F {Source:HGNC Syrmbol; Acc:6780]
glutaminyi-pestide cyclotransferase [Source HGNC
205174 5 3t [olon) ENSGOOO00115828 0.0435331412 1.261724497 | 8418588958 | 7.156874461 2 p22.2 Symbol;Acc:97532]
fibronectin type I domain containing 38 [Source:HGNC
2 3 FNDC3B ENSGG0000075420 0.043556579 | 1148111719 § G.690617367 | 8.542505648 3 q26.31 Syrnbol; Acc: 24570]
225283 st ARREC4A ENSGOOO0140450 0.043675035 1.263277402 | 65219418158 5.656140757 i5 326.2 arrestin domain containing 4 [Source: HGNC Symbol Acc:28087]
212820 at DMXL2 ENSGEG00001040493 0.043693329 | 1.723755285 | 9.098753998 { 7.374998712 15 q21.2 Dinx-like 2 {Source: HGNC Syrmbol; Acc:2938]
interferon, alpha-inducible protein 27 {Source:HGNC
202411 st k127 ENSGOO000165348 0.043693329 | 1.419904538 | 10.65301374 | 9.23310%201 14 32,12 Symbol;Acc:5397]
ATPase, H transporting, fysosomal accessory protein 2
201444 s at ATPBAP2 ENSGC0000182220 0.043693329 | 0.848128217 § ©.927750973 { 9075662756 X plig [Source:HGNT Symbol, Acc: 18305]
mediator complex subunit 13-like {SourceHENC
212205 _at MED13L ENSGO0000123066 0.0436093229 | 0.718689048 | 7.683203365 | 6964514318 1z 424,21 Symbol;Acc:22962]
2280827 at CLMP ENSGE00000166250 0.04369332%9 | (.811085985 | £.018360923 | 7.208274938 ii q24.1 CXADR-Hke membrane protein [Source:HGNC Symbol; Acc:24039]
201575 &t FATL ENSGOO0000E3857 0.043693229 | 1.199656602 | 6.584437934 | 5784741353 4 435.2 EAT atypical cadherin 1 [Source:HGNC Symbol; Acc:3595]
phosphotipase D family, mernber 3 {Source: HGNC
201050 at PLD3 ENSGEC0000105223 0.043738675 | 0.872712957 | 11223150754 | 10.34879458 i9 ql3.2 Syrmbol; Acc:17158]
205726 _at DIAPH2 ENSGO0000147202 0.043865263 | 0.824323825 | 7524441934 | 6700118109 X 421.23 diaphanous-redated formin 2 [Source:HGNT Syrmbol;Acc:2877]
pleckstrin homology demain containing, farnily M (with RUN
212717 at PLEKHMIL ENSGC0000225190 (0.043386543 | (.350082673 | 8468551352 | 8.118468679 17 q21.31 domain) member 1 [Source:HGNC Symbol;Acci29017]
matrix metallopeptidase 14 {imembrane-inserted) [Scurce HEGNC
202827 s _at MMP14 ENSGOO000157227 0.043950069 | 1.093430274 | 5.702737954 8.60930768 14 qit.2 Syrbol; Acc:7160]
protein phosphatase 4, regulatory subunit 1 [SourcetHGNC
201594 s_at PPPARI ENSGO0000154845 .043950069 (.81803938 9.27411864 | 8456079261 i8 p11.22 Symbol Acc:9320]
203460 s _at PSENT ENSGOO0NO(E0815 0.043950069 0.81390235 {1 2.845796903 | 8.031894553 14 G24.2 presenilin 1 [SourceHGNC Symibol Acc:9508]
protein tyrosine phosphatase, receptor type, £ {Source:HGNC
221840 st PTPRE ENSGO0000132334 0.044016553 | 1.294850625 | 885637732 | 7.590787167 10 q26.2 Symbol; Acc:9669]
adaptor-related protein complex 3, mu 2 subunit [SocurcarHGNC
202410 _at AP3M2 ENSGQQO0N0070718 0.044042681 | 0.768339069 7.036582 | 6.268243G31 g pli.21 Syrnbaol; Acc:570]
226582 st LOC4AG00G4A3 NA 0.044042681 | .869479209 6.72443097 { 5.864951761 NA NA NA
209600 _s_at ACCK1L ENSGOOOO0161533 0044042681 | 0.648332519 | 85120583218 | 7.8637257G9 17 a25.1 acyl-CoA oxidase 1, palmitoyi [Source:HGNC SymbolAcc:119]
221814 st GPR124 ENSGOO000020181 0.044042681 1.095880575 | 8.488647575 7.3927671 8 p11.23 G protein-coupled receptor 124 [Source:HGNC Syrnbol;Acc: 17849]
ST8 alpha-N-acetyl-neurarninide aipha-2,8-sialyltransferase 4
270836_at ST8SIA4 ENSGOOOO0113532 0044042681 | 1.017497807 7.57919038 | 6.561692573 5 q21.1 [Source:HGNT Symbol; Acc:10871]
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v-ski avian sarcoma viral cncogene homolog [Source: HGNC

204270 at SKi ENSGO0000157933 0.0440472681 | 0.896035068 | 5.220481497 §| B.324446427 1 236.33 Symbol; Acc: 10896]

5100 calcium binding protein A10 [Source:HGNC

200872 at S100A10 ENSE00000157747 0.044042681 | (.862231392 | 12.14558315 | 11.28335176 i q21.3 Syrmbol; Acc: 10487]

C-type lectin domain family 1, member A [Source:HGNC

219761 _at CLECIA ENSGO0000150048 0044042681 § 1291289338 | 6.704345965 | 5.413056627 12 p13.2 Syrnbol; Acci24355]
male-specific lethal 1 homslog (Drosophila) [Source: HGNC

212708 _at MSL1 ENSGO0000188895 0.044042681 | 0850069768 | ©.528726222 | 8673656454 17 q21.1 Symbiol Acc:27905]

204326 x_at MTIX ENSGO0000187193 0.044070216 | 1.001729342 10.8648548 | 9.863125458 16 qli3 metallothionain 1X [Source:RGNC Symbaol;Acc: 7405]
241392 _at TMEM3SBA ENSGO0000176142 0.044070216 | (.341471009 | 6928601856 | 6.587130847 2 13.33 transmembrane protein 394 [Source HGNC Symbol; Acc: 256001
206771 s _at AKAPT ENSGOO0N01 18507 0044070216 | 0.731995834 1§ B6.526724778 | 5.7947285%44 6 423.2 Akinase (PRKA} anchor protein 7 [SourcetHGNC SymbolAcc:377]
cartilage intermediate layer protein, nuciestide

26227 _at Cip ENSGOO000138615 0.044070216 | 2257502766 | 8735857724 | 6478494958 15 022.31 pyrophosphohydrolase [Source:HGNC Symbol; Acc: 1920]

T-cell, immune regulator 1, ATPase, H transporting, lyscsomai VO
204358 s_at TCIRGL ENSGQO00011071G 0.044070216 | 0.5930379773 G.597157124 | 9.004077354 11 qli3.2 subunit A3 [Sourca:HGNC Symbol; Acc: 11647]
calmodulin binding transcription activator 2 [Source:HGNC

212848 st CAMTAZ ENSGO000010850% 0.044070215 | 0538388211 | 2.486336458 | 8.947948247 i7 p13.2 Symbol;Acc: 188071

218241 at GOLGAS ENSGOOOO00ER4R5 0.044078355 | 0.503478348 | 7.912463839 | 7.4089854G1 14 G32.12 golgin A5 [Source:HGNC Symbol; Acc: 4428]
lysosomal-associated merabrane protein 2 {Source:HGNC

203242 st LAMP2 ENSGO000G0G05893 0.044078355 | 135866137638 | 9.1898G1485 7.80327772 X q24 Symbol;Acc:6501]
mesoderm development candidate 1 {Source:HGNC

223264 at MESDCT ENSGC0000140406 0.044215499 | $.658575285 8.66869473 § 8.010116444 15 g25.1 Syrnbol;Acc:13515]

243141 st SERMS2 ENSGOO000164023 0.044312645 | 1.085634594 { 5816519276 | 4.730884H82 4 25 sphingomyelin synthase 2 [Source:HGNC Symbol;Acc: 28355]

232513 ¢ at UsP33 ENSEC0000077 254 0.044312646 | (.869205809 | 2910601155 { 8.041355346 i p31.1 uhiquitin specific peptidase 33 [Source:HGNC Symbol;Acc:20059]
vacuolar protein sorting 33 homolog B {yeast) [Source: HGNC

44111 Bt VPS33B ENSGOOO00184056 0.044312645 0.71852938 { 7.769682035 | 7.051152715 i5 q26.1 Symbol;Acci12712]

203044zt CHSY1L ENSEC0000131873 0.044778087 | (.860312924 | 9374851415 | 8514578491 15 G26.3 chondroitin suifate synthase 1 [Source:HGNEC Symbol Acc: 17188]
praja ring finger 2, E3 ubiquitin protein ligase [Source: HGNC

2013133 s ot PIA2 ENSGO0000198961 0.045063291 | 0528851445 | R.789327346 | 7.8680475502 5 421.3 Symbol;Acc:17481]

238478 at BNC2 ENSGC0000173068 0.04510855 | 1.581928937 | 6500666236 { 4.91873726% ] 022.2 basonuclin 2 {Source:HGNC Symbol; Acc:30828]

mitogen-activated protein kinase € [Source:HGNC
207121 s ot MAPKS ENSGOO000069956 0.045216957 | 0.571961406 § 5.25(0325305 | 8.2783563504 15 421.2 Symbol; Acc:6879]
interferon-induced protein with tetratricopeptide repeats 2

226757 at IFiT2 ENSE00000119922 0.045216557 | 1.258163287 | 7.398381051 | 6.140217764 10 q23.31 [Source:HGNT Symbol; Acc:5408]

224325 st TMEM173 ENSGO00001E84584 0.045216857 | 0576901806 | 8.795661513 | 7.818759707 5 G31.2 transmembrane protein 173 [Source:HGNC Syimbol;Acc:27962]
UDP-N-acetyl-alpha-D-galactosamine:poiypeptide N-
acetylgalactosaminviransferasa 11 (GalNAc-T11) [Scurce:HGNC

219013 at GALNT1L ENSGUO000178234 0045216957 | 0.624765223 1 §111616397 | 7486851174 7 q36.1 Symibol;Acc:19875]
thyroid hormone receptor interactor 4 [Source:HGNC

203732 _at TRIPA ENSGQO000103671 0.0645216957 | 0.534921672 | 8.282763586 | 7.747771G14 15 G22.31 Syrnbol;Acc:12310]
chamokine {C-C motif) receptor 5 {gena/psaudogeans)

206991 s 3t CCR5 ENSGOO000160731 0.045321132 1.4988G9795 | 8.80716572%9 | 7.208295334 2 p21.31 [3ource:HGNC Symbol;Acc: 1606]
potassium channel tetramerization domain containing 12

212192 at KCTD12 ENSGG00001 75695 0.045321132 § 1.241111969 § 11.04261631 { 9.801504337 i3 q22.3 [Source:HGNT Symbol; Acc: 14678]

spectrin, beta, non-erythrocytic 1 [SourceHGNC
212071 s ot SPTBNT ENSGOO0001 15306 0.045389085 | 1.148268747 1 10.50828671 { 5.360087962 2 p16.2 Symbol;Acc:11275]
BTR and CNC homology 1, basic leucine zipper transcription factor

204194 at BACH1 ENSGEC0000156273 0.045383085 | (.684455403 | 7.331335629% | 6.546844276 21 q21.3 1 [SourceHGNT Syrmbol; Acc:935]
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post-GPl attachment to proteins 1 [Source:HENC

213465 _at PGAPL ENSGOO000167121 0.045389085 | 0.801387927 § 4.677932308 | 3.876544381 Z 433.1 Symbol;Acc:25712]
cadherin 11, type 2, OB-cadherin (osteoblast} {Source:HGNC
207173 x_at CDH11 ENSEC0000140937 0.045383085 | 1.855451998 | 9,11205265% | 7.256600601 i6 q21 Syrmbol; Acc:1750]
LanC lantibiotic synthetase component C-ike 1 {bacterial)
202020 s _at LANCLY ENSGOO0N01 15365 0.045383085 Q.72258943 1 5.184%46138 | 8.4682356708 2 q34 [Source:HGNC Symbol; Acc:6508]
201384 s 3t NBR1 ENSGO0000188554 0.045622403 ,69719383 | 9452833592 | 8.755639763 17 21.31 neighbor of BRCAT gene 1 [SourcetHGNC Symbol; Acc:6746]
213004 at ANGPTL2 ENSGOO0N0136858 0045650379 | 1.488271363 § 9.435206476 7.946935113 9 433.3 angiopoietin-like 2 [Source: HGNC Symbol; Acc:490]
203310 at STXBP3 ENSGE00000116266 0.045775425 | (.770798736 7.72163929 { 6.950840554 i p13.3 syniaxin binding protein 3 [Source:HGNC SymbolAcc: 11446]
phosphoinositide-3-kinase, reguiatory subunit 1 {alpha}
212239 _at PIK3RL ENSGO0000145875 0.045775429 | 0.737750823 | 5.025386358 | 8.287635535 5 q13.1 [Source:HGNC Symbol; Acc:8979]
farnily with saquence similarity 84, membear B [Source:HGNC
225864 at FAMSAE ENSGU0000168672 0045775429 | 1,677914651 § 6194231305 | 4516316654 8 024,21 Symbol Acc:24166]
vacuolar protein sorting 28 homolog (8. cerevisiae) [SourceHGRNC
2318679 s _at vP528 ENSGOO000160948 0.0645803882 | 0.390307854 | G.691259817 | 9.300351963 B q24.3 Syrnbol; Acc:18178]
211364 st COL4A2 ENSGOO000134871 0.045856854 | 1.232811948 | 10.70556132 | 9.472749367 i3 Q34 coliagen, type IV, alpha 2 [Source:HGNC Symibol; Acc:2203]
CCAAT/enhancer binding protein (C/EBP), beta [Sourca:HGNC
212501 _at CEBPB ENSGQOO000172216 0.045856854 | 0.738238476 | 10.55473241 | 9.816493G29 20 ql13.13 Syrnbol; Acc: 1834}
listerin E3 ubiguitin protein ligase 1 {Source:HGNC
215596 5 st LTNL ENSGOOO00198862 0.0458568854 | 0.6008595092 5.12314525 § B.52245115% 21 923.3 Symbol;Acc:13082]
235306 _at CIMAPE ENSGC0000171115 0.045948778 | 1.141523234 7.856381655 | 6.725458421 7 g36.1 GTPase, IMAP family mamber 8 [Source:HGNC Symbol;Acc:21792}
213748 s_3t FLNA ENSGOO000156924 0.045982205 | 0.670976446 | 10,55453024 | 2.883553792 X q28 filamin A, alpha [Source:HGNC Symbol; Acc:3754]
2006882_s_at ANXAS ENSGGO0O0127043 0.045983205 | 0.967756544 1 G.852305278 | 8.884548734 5 a33.1 annaxin A6 [Source:HGNC Syrnbol; Acc:b44]
farnily with sequence similarity 177, member Al [Source:HGNC
227029 st FAMI77AL ENSGOOO00151327 0.046043333 | 0.833008817 {| 6.455041674 | 5.622032856 14 13.2 Symbol;Acc:19826]
solute carrier farnily 35, member Fé [Source:HGNC
225685 2 SLC35F6 ENS5E0000021 369G 0.046225372 | 0.724610376 | ©.02441347 8.2951%03103 2 p23.3 Syrnbol; Acc: 26055]
230263 s 3t DOCKS ENSGOO000147455 0.0466236223 | 0984168534 {| 5975225342 | 49910568038 8 p21.2 dedicator of cytokinasis 5 [Source:HGNC SymbolAcc: 23476}
{fyrmphocyte antigen 6 complex, locus G5C {Source:HEGNC
219860 at LYBGSL ENSGEG0000204428 0.046660118 | (.498836907 | 6318773104 { 5.820936197 6 p21.33 Syrnbol; Acc:13932]
Rho guanine nucleotide exchange factor {GEF) 10 [Source:HGNC
216620 5 ot ARHGEFLO ENSGO0000104728 0.046660118 | 1.005916383 R.01557688 | 7.009650558 8 p23.3 Symbol;Acc:14103]
intersectin 1 {SH3 domain proteing {Scurce: HEGNC
209298 s _at iTSN1 ENSE00000205726 00467115592 | 1.277202537 5.83081822 { 4.503615693 21 2231 Syrmbol; Acc:6183]
219383 st PRR5L ENSGOO000125352 0.0467115892 | 0.874143565 | 4475309531 | 3.601166066 i1 pi3 profine rich 5 ke [Source:HGNC SymbolAcc:25878]
FYVE and coiled-coil domain containing 1 {[Scurce: HGNC
218204 s 3t FYCOL ENSGO0000163820 00467131592 | 0.475324889 7.841059718 7.36573483 2 p21.31 Symbol Acc: 14673
WW dornain containing £3 ubiquitin protein ligase 1 [Sourca:HGNC
232637 s _at WWP1 ENSGO0000123124 0.046711592 | 0522349431 | 7.411309223 | 6.488953752 & q21.3 Syrnbol; Acci17004]
low density lipoprotein receptor-ralated protein 1 [Source:HGNC
20784 5 31 LRP1 ENSGOOO00123384 0.046711592 | .835469409 | 10.713172473 | 9.876255321 12 q13.3 Symbol; Acc:6692]
202668_at EFNB2 ENSGOQ00125266 0.046711592 | 1.300618622 | 7.729295355 | 6428676733 13 433.3 ephrin-B2 [Source:HGNC Symbol; Acc:3227]
myosin, heavy chain 9, nen-muscle [SourcetHGNC
211928 s 3t MYHY ENSGO0000100345 0.046850713 | .514027812 10.27283665 9.85880884 22 ql2.3 Symbol;Acc:7579)
caspase 7, apoptosis-relatad cysteine peptidase [Source:HGNC
207181 s at CASP7 ENSGC0000165806 0.046856444 § G.877318568 § 8.172928021 { 7.285609453 10 q25.3 Syrnbol; Acc:1508]
203340 s_3t VASH1 ENSGOGO00G71246 0.046902847 | 0.759053043 | 8.992567489 | 8.234514446 14 24.2 vaschibin 1 [Source:HGNC Syrmbol; Acc: 19964]
225046_at LOC389831 NA 0.046903847 1.20929%028 | 9.502744292 8.29344527 NA NA NA
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2258655 _at 0 MA 0.046903847 | 0.787522797 | 7.252124557 6.468460186 NA MA
insulin-iike growth factor binding protein 5 {Source HGNC
1555997 s at IGFBPS ENSGLC0000115461 0.046903847 | 2.089302737 | 9.039854118% | 6950238452 2 q35 Syrmbol; Acc:5474]
221858 at TBC1D1Z ENSGO0O000108235 0.046503847 575449344 | 6730088898 | 5.754638554 10 G23.23 TBCL domain family, member 12 [Source: HGNC Symbol; Acc:28082]
c-abl oncogene 1, non-receptor tyrosine kinase [Source:HGNC
202123 s 3t ABLL ENSGOO0000S 7007 0.046903847 | (.535932838 | £956464172 | 8420531334 S 34,12 Symbiol; Acc: 78]
F8J murine osteosarcoma viral oncogane homolog [Source:HGNC
209189 _at FQOS ENSGO0000170345 0.046903847 B.928569361 | 6.617174102 14 q24.3 Syrbol; Acci3796]
231697 s_at VMPL ENSGOO000062716 0.046903847 1337676729 3,338248758 | 8.000572029 17 023.1 vacuole membrane protein 1 [Source:HGNC Symbol Acc:29555]
231823 s _at SHIPXDZB ENSGO0000174705 0.046907121 | 1.2342180597 | 8.749657487 7407456689 5 G35.1 SH3 and PX domains 2B [Source:HGNC Syimbol;Acc:29242]
anaphase promoting complex subunit 4 [Source:HGNC
226917 s_at ANAPC4 ENSGO0000053900 0.046907121 073157989 | 9420043217 | 8705144317 pih.2 Symbol; Acc:19930]
T-cell lymphorna invasion and metastasis 1 [Source:HGNC
213135_at TIAMT ENSGQO0N015629G 0.046953774 | 1.432495967 | 8.128730825 | 6.596234868 G22.11 Syrnbol; Acc:11805]
DEAD {Asp-Giu-Alz-Asp) box polypeptide 58 [Source:HGNC
222793 st DIX58 ENSGOO000107201 Q.046977274 § 0792030854 | 6.897065298% { 6.104034445 p21.1 Symbol;Acc:19102]
RAB12, mamber RAS oncogene farmily [Source: HGNC
235059 2 RABL2 ENSGEG0000206418 0.047160578 | (.735165692 | 8288455057 { 7.552285365 i pli.22 Syrnbol; Acc:31332]
21336‘9__5___61. SNX1 ENSGOO000028528% 0.047357556 | 0.541321551 | 7.632325883 | 6.691004333 i5 22,31 sorting nexin 1 {Source:HGNC Symbol;Acc:11172]
roundabout, axon guidance receptor, homolog 1 {Drosophila)
213194 at ROBOE ENSGEG0000169855 0.047357556 | 1.202364784 | 8299204466 | 7.0965839682 3 pl2.2 [Source:HGNT Symbol; Acc:10245]
223434 st GEP32 ENSGOOO00117226 0.047368037 | 1.767006321 | B.155929476 | 6.388%23155 i p22.2 guanylate binding protein 3 [Source:HGNC Symbol;Acc:4184]
201464 x_at JUN ENSGG0000177606 0.047576751 | 1.411647743 | G.37920557 7.967557831 1 p32.1 jun prote-oncogene [Source:HGNC Symbol; Acc:6204]
228325 st KIAADLAE NA 0.047576751 | 1.637115768 G.H7876785 | 5.241652122 A MNA
226639_at SFTZ2D3 ENSGQO000173324G 0.047763829 | 0.402970072 | 7.472242013 7.06%927194 al4.3 SFT2 domain containing 2 [Source:HGNC Symbol; Acc:28767]
soiute carrier family 31 {copper transporter), member 2
204204 5t SLC31A2 ENSGOO0001 26867 0.04778455 | 1.078146953 | 7358561834 6.780414%7 q32 [Source:HGNC Symbof; Acc:11017]
213859 at ZNF75D ENSGEC0000186376 0.04778455 | (0.665495605 | 7.859603651 { 7.194108047 4263 zinc finger protein 75D [Source:HIGNC Symbol;Acc:13145]
PDZ and LM domain 2 {mystigue)} [Source:HGNC
219165 st PDLIMZ ENSGOOOG0120913 0.047788444 | 0537830248 | R.E659828825 8.1219985% 8 p21.3 Symbol;Acci13992]
202704_at TOB1 ENSGEG0000141232 0.047841124 1.157733162 | 7.8H487250G § 6.707139347 17 G21.33 transducer of ERBB2, 1 [Source:HGNC Symbol; Acc:11979]
201059 st CTTN ENSGOO0000E5733 0.047841124 | 1.132979997 | 2126828373 { 6.99384831%2 i1 q13 cortactin [Source:HGNC Symbol;Acc:3338]
vesicle amine transport protein 1 homolog (7. californica)
208625 _s_at VATL ENSGEG0000105828 0.0478425%6 0.94552568 § 10.2398%128% | 9.294287208 17 g21.31 [Source:HGNT Symbol; Acc:16915]
224285 st GPR174 ENSGOOO0014713%8 0.047586452 1.19745705 1 7.961716488 | 6.76425943% X q23.1 G protein-coupled receptor 174 [Source:HGNC Symbol;Acc:30245]
202746 at ITh2A ENSEG0000075596 0.047974352 1.756286873 | 8.555659235 | 6.795362362 X g21.1 integral membrane protein 2A [Source HGNC Symbol;Acc:617 3}
EH domain binding protein L-like 1 [SourceHGNC
1557749 at EHBPILY ENSGOO000173442 0.047576051 | 1.300818836 | 7.376097806 6.07527357 11 q13.1 Symbol; Acc:30682]
2086871 at SERINC1 ENSGG0000111897 0.047976051 § 0.672609476 § 8.57887019% { 7.506260723 & 422.31 serine incorporator 1 {Source:HGNC Symbol; Acc:13464]
ring finger protein 125, E3 ubiguitin protein ligase [Source:HGNC
235155 at RNF125 ENSGO00001015685 0.048038754 | 1.064207451 | 7.065692015 | 6001484564 18 q12.1 Symbol;Acc:21150]
La ribonucleoprotein domain family, mermber § [Source:HGNC
LARPS ENSGEC0000166173 0.048102844 | (.684300387 | 5.230352066 | 4546091679 is q23 Syrmbol;Acc:24012]
MIMP19 ENSGO0O0N0123342 0.0483164884 | 0.5468555962 | 7.578626866 | 6.632070804 12 G13.2 matrix metallopeptidase 18 [Source HGNC SymbolAcc: 7165]
APOL2 ENSGC0000128335 0048164884 | 0.588583201 § 10.11616798 | 9.527584778 22 ql2.3 apolipoprotein L, 2 [Source:HGNC Symbol;Acc:619]
family with seguence similarity 213, member B [Source:HGNC
224804 s at FAMZ219B ENSGOO0O0N178761 0.048164884 | 0.651562841 | B.895175581 8.24361274 15 24,1 Syrbol; Acci24695]
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202820 st AHR ENSGOO000106546 0.048164884 | 1.191425185 | B.4332260381 | 7.2418351%6 7 p2i.l aryt hydrocarbon receptor {Source:HGNC Syrmbol; Acc: 348]
204082 _at PBX3 ENSEC0000167081 0.048154%324 0.63580907 | 8.575776457 | 7.940967387 E} G33.3 pre-B-cell leukemia homeobox 3 {Source: HGNC Symbol; Acc:8634]
major facilitator superfamily domain containing 1 [Source:HGNC
218109 s at MESD1 ENSGO00001 183855 0.0458304995 | 1.139673302 § 10.13940008 { 8.999735777 3 425.32 Symbol;Acc:25874]
231897 at PTGR1 ENSGEG0000106853 0.048304956 | 1.154891244 | 7.78%8450843 { 6.5345595G8 ] i31.3 prostaglandin reductase 1 [Source:HGNT Symbol; Acc:18425]
integrin, alpha M {complement component 3 receptor 3 subunit}
2057886 s ot TGAM ENSGO00001693836 0048305577 § 1.1378077387 § 8121972126 § 69841564335 15 pl1.2 [Source:HEGNC Symbol;Acc:6149]
203510 at MET ENSGEC0000105976 0.048305577 | 1.650200197 | 7.842578732 | 6.182369524 7 q31.2 miet proto-cncogene [SourceHGNC Symbol; Acc:7028]
2248986 5 3t TiL ENSGOOO00114995 0.048305577 0.560236721 | 8.810442042 | %.250074832 2 ql3 tubulin tyrosine ligase {Source:HGNC Symbol Acc: 21585)
232845 at LOCI53684 NA 0.048305577 | (.888956991 | 7.15887%318 { 6.270921327 DA NA Na
Rho GTPase activating protein 26 [Source:HGNC
226576 at ARHGAP2E ENSGO0000145815 0.048305577 § 0822588192 1 6.112705611 { 5.290117415 5 431.3 Symbol;Acc:17073]
239191 s at BiNZ ENSGEC0000110934 0.048305577 | 1.097818549 G. 34065692 § 8.242838371 i2 q13.13 bridging integrator 2 {Source:HGNC Symbol; Acc: 1053]
SHIZ {Src homology 2 domain containing) transforming protein 1
SHCT ENSGO0000160691 0.048305577 | 05806618386 1§ 10.02587285 G.445211 1 421.3 [Source:HGNC Symbol; Acc:10840]
membrane-spanning 4-domains, subfamily A, member 7
224358 s 3t Ma4AT ENSGO0000166927 0.048314327 | 2.0668800998 | £ 506524406 | 6435643408 i1 q12.2 [Source:HGNC Symbol; Acc:13378]
208164 s ot CYRSEL ENSGO0000008283 0.04855586 | 0.862673302 | 8334774088 | 7.472100757 17 423.3 cytochrome b561 [SourceHGNC Symbol; Acc:2571]
222175 5 at MEDI5S ENSGOC00005991 7 0.04855886 | 0.445180149 | 9.603400247 | 9.1582100¢8 22 qli.21 mediator complex subunit 15 [Source:HGNC Symbol;Acc:14248]
dynein, cytoplasmic 2, heavy chain 1 [SourceHGNC
219469 _at DYNCZH1 ENSGOO0N0187240 0048569792 | 0.659598577 1 6.555849742 {1 5896251165 11 422.3 Symbol; Acc:2962]
226143 at RAIL ENSGOO000108557 0048568752 | 1.208393363 | 8541447862 | 7.333054499 17 p11.2 retinoic acid induced 1 [SourcedHGRC Symbol; Acc:8834]
erythrocyte membrane protein band 4.4-like 3 [Source: HGNC
212681 _at EPB4LL3 ENSGOO0000E2387 0.048619009 | 1.347291945 | 8071548526 | 6.724256581 18 p11.31 Syrnbol; Acci3380]
215784 at CDIE ENSGOO000158488 0.048710337 | 1.145368323 | 5448260924 | 4302892601 i q23.1 Chle molecuie [Source: HGNC Syimbol;Acc:1638]
2333161 5 at COI3A1 ENSGO0000168542 0048710337 | 2.029466261 | 11.58325522 | 9.5537883957 2 432.2 collagen, type B, alpha 1 [Source:HGNC Symbol;Acc:2201]
complemeant component 3a receptor 1 [Source:HGNC
209906 _at C3ARL ENSGOO000171860 0.048810009 | 1.181583182 ©.98457067 | 8803387488 12 p13.31 SymbolAcc:1318)
CAP, adenylate cyclase-associated protain 1 {yeast) [Source:HGNC
200625_s_at CAPL ENSGOO000131236 0048951883 | 0.8385%3198 | 11.78722536 | 10.34863217 1 134.2 Syrnbaol; Acc:20040]
necdin, melanoma antigen {MAGE} farily member [Source:HGNC
209550 st NDMN ENSGO0O0001825636 0.048952014 | (.889205149 | &58R921026 | 7.896715877 i5 q11.2 Symbol;Acc: 76751
lysosomal protein transmembrane 4 beta [Source:HGNC
234039 ¢ at LAPTMAB ENSGG0000104341 0.048974372 | 1.662825515 § 7.882223505 5.21939759 2 g22.1 Syrnbol; Acc: 13546]
EGF containing fibulin-like extraceliular matrix protein 2
209356 _x_st EFEMP2 ENSGOO000172538% 0.049063503 | 0.758705207 %.0078881 | 7.249182853 i1 q13.1 [Source:HGNC Symbol;Acc:3219]
cerebellar degeneration-related protein 1, 34kDa [Source HEGNC
207276 at CDR1 ENSGE00000184258 0.049177521 § 1.892584551 1 9.606611577 { 7.714017027 X q27.1 Symibol; Acc: 17981
fibroblast activation protein, alpha [Source:HGNT
2085855 s at FAP ENSGOO0000780938 0.045177921 | 1477706268 § 8.251596445 | 6.773890176 Z q24.2 Symbol; Acc:3590]
226844 at MOB3B ENSE00000120162 0.049203301 | 1.163764789 | 6922109848 | 5758345059 S p21.2 MOB kinase activator 38 [Source:HGNC Syimbol;Acc:23825]
222468 _at FIAAD3TOL ENSGO00001425687 0.045203301 0.30117243 § 2203036313 | 7.9018633883 1 p34.3 KIAADZ19-like: [Source HGNC Symibol; Ace:30071]
Rhc GTPase activating protein 31 [SourceHGNC
226056 at ARHGAP31 ENSGC0000031081 0.0492465885 | 0787516152 | 8433132327 { 7.545616175 3 q13.33 Syrmbol; Acc:29216]
225655 st PRRX1 ENSGOO000116132 0.045316222 1.762734658 | S.803780005 | 8.041045346 1 G24.2 paired related homeobox 1 [Source:HGNC Symbol;Acc:9142]
slutamyl aminopeptidase {aminopeptidase A} [Source:HGNC
204844 at ENPEP ENSG0000138792 00494431505 | 0.659515691 4.49151479 | 3831999099 4 q25 Symbol Acc:33551
200612 3 at AP2B1 ENSGOO00NC06125 0049441905 § 0.505747097 | 2555795682 | 7.960048554 17 ql2 adaptor-related protein complex 2, beta 1 subunit [SourcetHGNC

22626
SDLI-600224107v1

28501 / 12827-501-22

- 165 -

091€80/S10T OM

L9.890/¥102SN/LDd



Symbol;Acc:563]

{ectin, galactoside-binding, soluble, 3 binding protein

200923 at PEALSZBPR ENSGC0000108679 Q049441505 | $.621133422 | 10.07362245 { 9.1524589033 17 q25.3 [Source:HGNT Symbol, Acc:6564]
adaptor-related protein complex 2, sigma 1 subunit [Source:HGNC
208074 s ot AP2ST ENSGO0000042753 0.045593197 0.59579328 1 10.51238598 9.9165837 19 g13.22 Symbol; Acc:565]
palladin, cytoskeletal associated protein [Source:HGNC
200897 s _at PALLD ENSGO0000129116 0049598626 | 1,601854471 | 9526128512 | 7.924234041 4 q32.3 Symbol, Acc: 17068]
209667 _at CES2 ENSGO0000172831 0.045598626 | 0.512790855 | 2.055153847 7.542362952 16 4221 carboxylesterase 2 [Source:HGNC Symbol; Acc: 1864]
- ENSGEC0000165476 0.049648667 | 1.1128953317 | 7.249645028 | 6.136655711 10 q21.3 receptor accessory protein 3 [Source:HGNC Symboi;Ace:23711]
227265 &t FGL2 ENSGO0000127951 0.045648667 | 1.768021672 | 5.464203046 | 7.696181374 7 411.23 fibrinogen-like 2 [SourceHGNC Symbol; Acc:3586]
solute carrier family 26, member 11 {Source:HGNC
226679_at SLC26A1T ENSGO0000181045 0049648667 | 1,377482675 | 8622069873 | 7.244577198 17 q25.3 SymbolAcc:14471]
202441 st ERLINT ENSGO0000107566 0.045690836 | 0.585414195 | B.619248306 | B.033834111 10 g24.31 ER lipid raft associated 1 {Source: HGNC SymbolAcc:16947]
RAS-ike, estrogen-regulated, growth inhibitor {Source: HGNC
227758 at RERG ENSGOO000134533 0.049697612 | 1.130837723 | 5789853181 | 46858915458 12 pl2.3 Symbiol Acc: 15980]
204036 _at LPAR1 ENSGO0000198121 0.045813564 | 1.444039399 | 6.674595378 | 5.230555879 9 g31.3 lysophosphatidic acid receptor 1 [Source: HGNC Symbol;Acc:3166]
225755 _at KLHDCBS ENSGO0000185909 0.049843481 0,85120088 £.00569222 7.15449134 2 p21.31 kelch domain containing 8B [Source:HGNC Symbol; Acc:28557]
corepressor interacting with RBPJ, 1 [SourceHGNC
209571 _at CIR1 ENSGO0000138433 0.045849481 0376268664 | B.299113302 7922844638 g31.1 Syrbol;Acci24217]
integrin, alpha X {complement component 3 receptor 4 subunit)
210184 st ITGAX ENSGOO000140678 0.049853347 | 1,112779508 §| 8872883821 7.760104313 16 p11.2 [3ource:HGNC Symbol;Acc:6152]
carbohydrate kinase domaip containing [Source: HGNC
237940 s _at CARKD ENSGQOO00021 3995 0.046853347 | 0.480686702 | 8908728186 | 8.428043484 13 Q34 Syrnbaol; Acc:25576]
NACC family meraber 2, BEN and BTB (POZ) domain containing
212953 st NACC2 ENSGOO000148411 0.050114G999 § 1.3114963871 | 7.388031765 | 6.7730567859 G 34.3 [Source:HGNC Symbol; Acc:23846]
1562876_5_at LOC541471 NA 0050218071 | 0.682562422 | 2.603677506 | 2.921115083 NA NA NA
242268 st CELF2 ENSGOO000048740 0.050212071 1.552668129 | 7.210053313 | 5.656385183 10 pla CUGBEP, Elav-like faraily reember 2 [Source: HGNC SymbolAcc:2550]
213125_at OLFMLZB ENSGOOOO0162745 0050218071 | Q.787465426 | B8.741575545 | 7.954110119 : q23.3 cifactornedin-like 28 [Source:HGNC Syrabol;Acc:24558]
221257 _x_at FBXO323 ENSGOO000145868 0.050300666 | 0.597625200 | 7.6981G4987 | 7.100569778 Q32 F-biox protein 38 [Source:HGNC Symbol; Acc: 288441
sterile alpha rotif domain containing 3 [Source:HGNC
236782_at SAMD3 ENSGOO0O0164483 G.050393558 | 1.072740707 § 7.5909%0221 | 6515249514 q23.1 Syrnbol; Acc:21574]
transforming, acidic coilad-coli containing protein 1 [Source:HGNC
1554680 5 at TACCL ENSGOO000147526 0.050505575 | 1.079368013 | 5.700334844 | %.620956831 p13.22 Symbol;Acci11522]
Rho GTPase activating protein 32 [Source:HGNC
203431 s _at ARHGAP32 ENSGG0000134909 (0.0505185588 | 1.238339%6€ | 6.793820795 { 5555480628 q24.3 Syrnbol; Acc:17399]
71 FOXN2 ENSGOO0001 70802 0.050635583 | 0937101457 | S5.3386755692 | X.90157423% ple.2 forkhead box N2 [Source:HGNC Symbol;Acc:5281]
fasciculation and elongation protein zeta 1 {zygin 1} [Source:HGNC
203567 at FEZ1 ENSE00000149557 0.050635583 | 1.474636375 1 7168050802 { 5.744454478 q24.2 Symibol; Acc: 36581
insulin-fike growth factor binding protein 4 [Source: HGNC
201508 st IGFBP4 ENSGO0000141753 0.050635583 | 1.218153348 | 1095048081 | 9.732327564 17 421.2 Symbol;Acc:5473]
209933 s _at CD300A ENSGEC0000167851 0.050888453 1.063850828 | 8.653559864 | 7.585649025 17 q25.1 CD300a molecule [Source:HGNC Symbol;Acci19319]
cannabinoid receptor interacting protein 1 [Source:HEGNC
226751 _at CNRIP1 ENSGO0000119865 0.05098315 | 1.046366586 | 7.448206604 | 6.399840018 2 plid Synbol; Acci24546]
203303 _at DYNLT3 ENSGEC0000165169 (0.05098315 | (.838978072 | 9.479702344 | 8.540724272 X pli.d dynein, light chain, Tetex-type 3 [Source: HGNC Symbol; Acc:11694]
15566588 & at GPRING ENSGOO0001E5477 0.050983215 | 1.215337617 | 63317820601 | 5.116444444 4 G22.1 GPRIN famity member 3 [Source:HGNC Symbol; Acc:27733]
chemokine (C-X-C motif) igand 16 [Source:HGNC
223454 at CACL1G ENSGO0000161921 0,05098315 | (.987084685 | 9755064685 B8.76797 i p13.2 SymbolAcc:16642]
202032 s _at MANZ2AZ ENSGO00N0196547 0.05098315 | 0.885891887 5.56468737 | 8.678795483 15 G26.1 mannosidase, aipha, class 24, member 2 [Source:HGNC
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Symbol;Acc:G825]

receptor (3 protein-coupiad) activity modifying protein 2

205779 at RAMPZ ENSGEC0000131477 0.051156378 | (.933822492 | £.4383654677 7.546083718 17 q21.31 [Source:HGNT Symbol, Acc:9844]
ral guanine nuclectide dissociation stimulator-like 2 [Source: HGNC
208110 s ot RGL2 ENSGOO0N0237441 0.051156378 | 0.662542944 | B.743821756 | 8.081278312 6 223.32 Symbol; Acc:8769]
ATPase, Cadp transporting, type 2C, member 1 [Source:HGNC
2099335_st ATP2CE ENSGOO0Q0017260 0.051156378 | 0.657015693 | 6.368275466 | 5711259774 3 q22.1 Symbol;Acc: 132110
234453 5 _at tF144 ENSGQO000137965 0.051156378 | 1.633185313 9.48665%3614 7.853498202 1 p31.1 interferon-induced protein 44 [Source:HGNC Symbol; Acc: 169338]
reticuiocalbin 1, EF-hand calciurm binding domain [Source:HGNC
201063 st RCN1 ENSGOOO000G49448 0.051233232 | 0702809737 | 5.216222535 | %.51341275% i1 pl3 Symbol;Acc:8934]
phospholipase C, beta 1 {phosphoinositide-specific} [Source:HGNT
213222 at PLCBL ENSGEG0000182621 0.051361434 | (.700475436 | 4535579887 { 3.835504451 200 pl2.3 Syrmbol;Acc:15917]
matrix metallopeptidase 2 {gelatinase A, 72kDas geiatinase, 72kDa
201065 _at MMPZ ENSGOO0000ET245 0.051361434 | 1.691353818 | 10.01928343 | 8.327929615 15 q12.2 type IV collagenase) [Source HGNC SymbolAcc: 7166]
200661 _at CTSA ENSGG0000064601 0.051361434 | (.720607027 | 10.64337094 { 9.922763911 20 gl13.12 cathepsin A [Source:HGNC Symbol:Acc:9251]
tissue factor pathway inhibitor {lipoprotein-associated coagulation
213258 at TFPI ENSGO0000003436 0.051378943 | 1.419437821 § 8.029849535 | 6610411714 2 32,1 inhibitor} [SourcetHGNC Symibol;Acc: 11760]
225414 at RNF145 ENSGE00000163162 008142224 1 0.804672421 | 9112265744 | £.307597324 2 qll ring finger protein 148 [Source: HGNC SymbolAcc:23137]
coenzyime Q1C homoleg B (5. cerevisiae) [Source: HGNC
219357 at COC10B ENSGO0000115520 0.05142224 § 0.654479835 7.359G651703 | 6.705471868 Z 433.1 Symbol;Acc:25816]
222127 s at EXOC1 ENSGC000005098S Q081602523 | 0754363501 | 9.746303928 | 8.981540427 4 qiz exocyst complex component 1 [Source:HGENC Syimbol; Acc:303£0]
poly {ADP-ribose) polymerase family, member 9 [Source:HGNC
223220 s at PARPY ENSGO0000138496 0.051602523 | 0.5979949321 | 5.260981734 | 8.281032413 3 q21.1 Symbol;Acci2411€]
2313422 s at MXRAS ENSGEC0000162576 0.051602523 | 1.242243727 | £.999253285 | 7.757009558 i p36.33 matrix-remodelling associated 8 [Source HGNC Symbol;Ace: 7542]
interferon-induced protein with tetratricopeptide repeats 1
203153 at IFHTE ENSGO0000185745 0.051753444 | 1.528926589 771997217 | 6191045582 10 G23.31 [Source:HGNC Symbol; Acc:5407]
v-ral simian feukemia viral oncogene homolog B [Source:HGNC
202100 _at RALB ENSGOO000144118 0.051843475 | (.671402473 | 880755781 | 8208353307 2 qld.2 Symbol Acc:9840]
224885 at YAPL ENSGO0000137693 0.051946417 1490945911 1 7474062759 | 5.983116848 11 G22.1 Yes-associated protein 1 [Source: HGNC SymbolAcc:16262]
201368 _at ZFP36L2 ENSGOO000152518 0.052318048 | (.964711787 | 10.56868804 | 9.603976254 2 P21 Z2FP36 ring finger protein-like 2 [Source:HGNC Symbol; Acc:1108]
212027 _at RBM25 ENSGO0000119707 0.052384081 0.678190641 | 9.494823888 | B.816633247 14 G24.2 RNA binding motif protein 25 [Source:HGNC Symbol; Acc:23244]
guanyiate cyclase 1, soluble, aipha 2 [SourcetHGNC
221942 s 3t GUCYIAS ENSGO0O000164116 0052438589 | 1,367770663 | 7.987538556 | 6.5189767893 4 q32.1 Symbol Acc:4685]
213800 _at CFH ENSGO0000000971 0.052439589 | 1.232286055 | 7.757236818 | 6524950764 1 G31.3 cormplement factor H [Source: HGNC Symbol;Acci4883)
RasGEF domain family, member 1B [ScurcetHGRC
1554999 at RASGEFiB ENSGO00001 28570 0.052613681 1.417357531 6.341457404 | 49240993873 4 23.22 Symbol;Acc:24881]
zing finger, DHHC-type containing 7 {Source:HGNC
218606_at ZDHHCY ENSGOQ000153786 0.052736978 | 0.390537911 { 8.928363607 | 8.538%425656 i6 24,1 Symbol;Acc:18459]
204083 s 3t TPM2 ENSGOOO00198467 0.0527928388 | 1.005641012 | 10.06504282 { 9.055401879 G p13.3 tropomyosin 2 {(beta} [Source:HGNC Symbol; Acc:12011]
protein phosphatase 1, regulatory subunit 21 {Source:HGNC
1553655 at PRPIR21 ENSGC0000162869 (.(52932524 0.838%30115 §| 8.379510468 | 7.541080318 2 pl63 Syrnbol; Acc: 30595]
calcium channel, voltage-depandent, alpha 2/delta subunit 4
228083 st CACNAZDA ENSGOO000151062 0.052932G24 | 0.8330G9044 7.252G4855 § 6.4198489507 i2 $p13.33 [Source:HGNC Symbol; Acc:20202]
Stnith-Magenis syndrome chromosome region, candidate 8
227304 at SMCRE ENSEC0000176994 0.052932524 | (,799951418 | 8,377826966 | 7577835548 17 pll.2 [Source:HGNT Symbol, Acc:17921]
guanine nucleotide binding protein {G protein}, beta polypeptide 4
225710 at GNB4 ENSGO0000114450 0.052932924 | 1.087540407 § 8.393024502 | 7.305494056 3 426.33 [Source:HGNC Symbol; Acc:20731]
204154 at D01 ENSEC0000129596 0.052983309 1.1923818606 | 5.120926441 | 3.923007826 5 q22.3 cysteine dioxygenase type 1 [Source:HENC Symbol;Acc:1795]
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228318 5 3t CRIPAK ENSGOOO00179375 0.05300806 | 0.531106343 | 65.6824%0506 | 6.151384164 ple.2 cysteina-rich PAKQ inhibitor {Source:HGNC Symbol; Acc:26619]
227013 _at LATS2 ENSGOC000150457 (0.05300806 1.10106535 7.79320732 § 6.682138971 i3 gl2.11 {arge turnor suppressor kinase 2 [Source: HGNC Symbol;Acc:6515]
chromosome 1 open reading frame 85 [Source:HGNC
15586592 at Ciorf85 ENSGOO000198715 0.053110207 | 0572438958 | 5400511953 | 4.828072954 1 q22 Syimbol; Acc:29436]
213238 at ATPIOD ENSGEG0000145248 0.053110207 | 1.051038069 | 2.615730447 554E5237% 4 plz2 ATPase, class V, type 10D {Source:HGNC Symbol; Acc:13548]
capping protein (actin filament), gelsolin-like [Source:HGNT
201850 at CAPG ENSGOO000042483 0.053135419 | 0.809383904 § 10.75410257 | 9944718664 Z p11.2 Symbol;Acc:1474]
2009717 at EViS ENSEC0000067 208 0053140372 | 0.7114458575 1 7.081763345 6.37031377 i p22.1 ecotropic viral integration site 5 [Source: HGNC SyrmbolAcc:2501]
227383 st TUSCL ENSGOOO0G01S8580 0.053261035 | 1.564367321 | 8.139272536 | 6.574805215 G p2i.2 turnor suppressor candidate 1 [Source:HENC Symbol;Acc:31010}
{aminin, gamma 1 {formerly LAMB2) {Source:HENC
200771 at LAMICE ENSGC0000135862 0053546476 | C.885804076 | 8.41825152% | 7.532487453 1 q25.3 Syrmbol; Acc:6492]
229055 at GPRE8 ENSGOO000119714 0.05354€476 | 0.837700456 | 8.2268000778 | 8.388390321 14 G32.41 G protein-coupled receptor 58 [Source:HGNT Symbol, Acc:4519]
RAB14, member RAS oncogene family [Source:HGNC
200927 s _at RAB14 ENSGEC0000119396 0.053623502 | 0.522640122 | £220465934 | 76597825812 q33.2 Syrmbol; Acc:16524]
glycerol-3-phosphate dehydrogenase 2 {mitcchondrial}
225447 at GPDZ ENSGO0000115155 0.053623502 | 0.567759668 | 8.485215298 751745563 24,1 [Source: HGNC Symbol; Acc:4456]
225525 at KIAALTE7 1 ENSGO0000187077 0.053800235 | 1.446748208 | 7.312947558 | 5.866199349 11.23 KIAALG71 [Source: HGNC Symbol;Acci29345]
signal transducing adaptor moiecute {5H2 domain and iTAM motif)
209649 _at STAM2 ENSGO00N0115145 0053803885 | 0.757498312 § 7.629711981 | 6.872213668 423.3 2 [Sourca:HGNC Symbol;Acci11358]
cysteina-rich hydrophobic domain 2 [Source: HGNC
219492 st CHIC2 ENSGO0000109220 0.054091605 0.67250252 §.28646188 7.71355936 qli2 Symbol;Acc:1935]
vacuolar protein sorting 37 homolog C (S, cerevisias} [Sourca:HGNC
1560080 _5_at VP27 ENSGQO000167987 0.0541331032 Q.55757023 1 8.4583033953 | 7.905483623 ql2.2 Syrnbaol; Acc:26037]
CHLF-like MARVEL transmembrane domain containing 6
217347 st CMTMS ENSGO0OO000S1317 0.054171637 0.70230484 | 1047748323 | 9.7751783&7 P22.3 [Source:HGNC Symbol;Acc:19177]
219G78_at GPATCHZ ENSGOO000022978 0.054197198 0.95185617 | 7.045735811 | 6.093879641 Q41 G patch domain containing 2 [Scurce:HGNC Symbol Ace: 25499]
2003854 st CFi ENSGO0O000205403 005429229 | 1.205730531 | 6704059047 | 5498319516 q25 complemant factor | [Source:HGNC Syrmbol; Acc:5394])
regulator of G-protein signaling 12 {Source:HGNC
209637 s at RGS12 ENSGEG0000159788 0.054327713 | (.502100289 { 7.515577537 { 7.013877248 pl6.3 Syrnbol; Acc:G994]
RAB1Z, member RAS oncogene family [Source: HEGNC
202252 st RABLZ ENSGOOO00143545 0.05435008 | 0813757531 | 5.579585924 | %.665828353 923.3 Symbol;Acc:3762]
227373 at ATANIL ENSGC000022447 0.054350059 | (.759716522 | 8404084446 | 7.544367924 q22.2 ataxin 1-tike [Source:HGNC Symbol;Acc:33279]
pirin iron-binding nuclear protein} {Source:HENC
207469 s at PIR ENSGOO0N00ET842 0.054460455 | 0.663778954 | 6.265059241 | 5.601280287 Pp22.2 Symbol; Acc:30048]
212543 at AL ENSEG0000112297 0.054463626 | 0.788115117 | 9.682280231 { 8.894161115 023 apsent in melanoma 1 [Source:HGNC Symbol; Acc:356]
2083583 s a1 PECAMIT MNA 0.054523626 | 1.305(7703% | 10.6925360 G9.387459 MNA MNA
syntrophin, beta 1 {dystrophin-associated protein A1, 59kDa, basic
226438 at SNTBI ENSGE00000172164 0.054648274 | (.809609573 1 6,953542186 | 6.144332613 q24.12 component 1) {Source: HGNC SymbolAcc:11168]
201567 s ot GOLGAL ENSGOO000144574 0.05473€6968 | 0544061301 § 8834091632 { 8.290030331 [p22.2 golgin Ad [Source HGNC Symbol:Acc:4427]
204520 x_at BRD1 ENSGOCO00L004 25 0.0548455% 1 0.438368852 1 9.008739%11 { 8.57036995¢ ¢13.33 tromodoemain containing 1 {Source: HGNC Symbol;Acc: 1102]
SAFB-like, transcription modulator [Source:HGNC
217828 at SLTM ENSGOO000137776 0.05484599 | 0.830702603 | 3.864809365 | 8.034106766 q22.1 Symbol; Acc:20708]
mannosidase, beta A, lysosomal-iike [SourcetHGNC
224689 _at MANBAL ENSGE00000101363 0.05484599 | (.240215626 | 9.457076055 9.11686043 qli.23 Syrmbol;Acc:15795]
219157 at REHL2 ENSGOO000109466 0.054892545 | 0.636752761 § 8.271660585 | 7.634907324 432.2 kelch-like family member 2 [Source HGNC Symbol;Acc: 6353]
232024 at GIMAP2Z ENSGC0000106560 0.055018604 | 1.,162132159 | 7.59374272% | 6431610571 q36.1 GTPase, IMAP family mamber 2 [Source:HGNC Syimbol;Acc:217891
219087 at ASPN ENSGO0000106815 0.05508081 ¢ 1.844421057 | 7912117086 6.06768103 g22.31 asporin [SourceHGNC Syrmibol; Acc: 14872]
213010 at PRKCDBP ENSGEC00001 70955 0.05508081 | (.665737424 7.157466 | 6.480728576 plb.4 protein kinase C, delta binding protein [Source: HGNC
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Symbol; Acc:3400]

219570 at KIFLGE ENSEG0000089177 0.05508081 | (0.939524718 | 6.792985577 { 5.853470859 pl2.1 Kinesin family member 168 [Source:HGNT Symbol; Acc: 15863]
natriuretic peptide receptor B/puanyiate cyclase B (atrionatriuretic
214066 ¥ at NPR2 ENSGO00001598385 0.05508081 | 0.459560523 | 78715147388 | 7.371954265 Pp13.3 peptide receptor B) [Source: HGNC Symbol; Acc: 7944}
chromosorme 10 open reading frame 128 [Source:HGNC
228377 at C1l0orfi28 ENSGE00000204161 005508081 § 1.228253425 | £.331788019 7.153534585 qli.23 Syrmbol;Acc:27274]
family with seguence similarity 48, member A [Source:HGNC
230276 _at FAMASA ENSGOO0N0197872 0.05508081 | 1.286488945 6.31293966 { 5.026450715 p24.2 Syinbol; Acci25373]
203002_at AMOTE2 ENSGC0000114019 (0.05508081 | 1.381170498 | 7.607053300 | 6.225882812 q22.2 angiomotin fike 2 [SourceHGNC Symbol; Ace: 17812]
pleckstrin homology-like domain, family B, member 2
225688 s _at PHIDEZ ENSGO00N0144824 0.05508081 | 1.642110715 | 7.415401954 | 5.773291239 q13.2 [Source:HGNC Symbol; Acc:20573]
integrin, bata 1 {fibronectin receptor, beta polypeptide, antigen
1553678 a_at ITGE1 ENSGO0000150093 005508081 | (1,762328098 $.00484688 | 8842518782 p11.22 CD29 inciudes MDF2, MSK1Z) [Source HGNC symbol Acc:6153]
203476 _at TPBG ENSGO0000146242 0.05508081 1402870201 1 2.397859018 | 6.994988818 Gl4.1 rophoblast glycoprotein [Source: HGNC Syrnbol; Acc: 12004}
guanine pucleotida binding protein {G protein), alpha inhibiting
201180 s 3t GNAIZ ENSGOO000065135 0.05508081 | .716484855 | 9.753542862 | 9.037058006 p13.3 activity polypeptide 3 [Source:HGNT Symbol;Acc:4387]
chromosome 11 open reading frame 63 [Sourca:HGNC
220341 _at C1lorfez ENSGOO000109944 005508081 | 0.530289066 | 5.6317263832 | 5.101437317 q24.1 Syrnbol; Acc:26288]
SH3 and muitipie ankyrin repeat domains 3 {Source:HGNC
227923 st SHANK3 ENSGOO000251322 0.05508081 | 1175626141 | 7.738817565 | 6.5€3191424 013.33 Symbol;Acc:14294]
5T6 {alpha-N-acetyl-neurarninyi-2,3-beta-galactosyi-1, 3}-N-
acetylgalactosaminide alpha-2,&-sialyliransferase 3 {Source:HENC
2353324 at STEGALNACS ENSGC0000184005 (0.05508081 § (.83257052 5744060873 | 4911489947 p31.1 Syrmbol;Acc:19343]
pigayBac transposable element derived 1 [Source:HGNC
235411 at PGBDL ENSGO0000127338 0.05508081 | 0.454906286 | 5741778418 | 5.286872132 6 p22.1 Symbol;Acc:19398]
216689_x_at ARHGAPL ENSGC0000175220 0.055086404 | (.521010788 | 9747525869 | 9.226515081 i1 pll.2 Rho GTPase activating protein 1 [Source:HGNC Symbol; Acc:673]

v-yes-1 Yamaguchi sarcoma viral oncogene homolog 1

202832 _at YESL ENSGO0000176105 0055086404 | 1.212404455 1 6259729591 | 5047325136 18 pl11.32 [Source:HGNC Symbol;Acc:12841]
hormeodomain interacting protein kinase 1 [SourcetHGNC
212293 at HiIPK1 ENSGO0000163349 0055094773 | 0.690816647 | 7914422373 | 7223605727 1 pi3.2 Symbiol Acc: 19006]
Rho GTPase activating protein 27 [Sourca:HGNC
225618 at ARHGAP27 ENSGOOOO0159214 0.055334195 | 0.473020908 {| 7.935836992 | 7.462816084 G21.31 Syrnbaol; Acc:31813]
ATPase, Nata: transporting, bets 1 polypeptide [Source:HGNC
201242 s _at ATP1B1 ENSGQOO000143153 0.055334195 | 1.283149532 | 7.126474102 5.84332457 q24.2 Syrnbaol; Acc: 804}
203583 _at UNCS50 ENSGOO000115446 0.055334195 | .452723056 | 3.989706342 | £.5369232%2 g11.2 unc-50 homolog (C. elegans) [Source:HGNC Symibol; Acc: 16046}
polymerase | and transcrist release factor [Source:HGNC
1557938 s at PTRF ENSGEG000017746G 0.055334159% | (.894352142 | 8251399661 { 7.367047519 q21.2 Syrnbol; Acc: 9688
protein tyrosine phosphatase, non-recaptor type 14 [Source:HGNC
242321 st PTPN14 ENSGOOO00152104 0.055341667 | 1.326981686 { 5.787G65241 | 4.461013556 i q4i Symbol;Acc:3647]
212950 at 3PR1LG ENSEG0000069122 0.055341667 | 1.4656287536 | €.762014415 | 5.285726879 & pl23 5 protein-coupled receptor 116 [Source:HGNC Symbol;Acc: 19G30]
205639 st ACAH ENSGOO000136250 0.055341667 | D.654520054 | 9.612122833 | 84957602778 7 Pi4.2 acyloxyacyl hydrolase (neutrophil} {Source HGNC Symbol Acc:548]
VCP-interacting mernbrane protein {Source:HGNC
223209 s _at VIMP ENSGEG0000131871 0.055341667 0.83813242 § ©.523564232 | 8.585431812 15 q26.3 Syrnbol; Acc:30396]
prostagiandin i2 {prostacyclin} synthase [Source:HGNC
208131 s ot PTGIS ENSGOO000124212 0.055389281 | 1.321200027 | 7.490939927 6.1697359 G13.13 Symbol; Acc:8603]
methyi-CpG binding domasin protein 6 {Source:HGNC
227833 s at MBDS ENSGEC0000166987 0.055396564 | (.751822649 | 10.51815%%974 | 9.766277089 iz ql3.3 Syrmbol; Acc:20445]
208351 st STAT3 ENSGO0O000168510 0.055396564 | 0.546587005 | 5.5304245681 | B.583837676 17 G21.2 signal transducer and activator of transcripgtion 3 {acute-phase
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response factor) [Source: HGNC Symbol;Acc: 11364]

216361 s at KATHA ENSEC0000083168 0.055396564 | G.651745657 | 7.927871972 | 7.276126315 2 pl1.21 K{ivsine) acetyitransferase 6A [Source:HGNT Symbol;Acc:13013]

1554106 at NBEALL ENSGOO000144426 0.055396564 | 0661916063 | 7.462248226 | 6800332157 2 933.2 neurobeachin-tike 1 [Source:HGNC Symbol; Acc:20681)

Chp/p300-interacting transactivator, with Glu/Asp-rich carboxy-

209357 _at CITED2 ENSEG0000164442 0.055396564 1.232382537 | ©.303454571 § 8071112033 & q24.1 terminal domain, 2 [Source:HGNC Symbol; Acc: 1987]

chromosome 13 open reading frame 66 [Source:HGNC
53720 st Ci%orf6s ENSGOO000120813 0.055431756 | 0.567375092 | S.6799816388 | 8.712606555 19 p13.2 Symbol; Acc:25648]
PR domain containing 1, with ZNF domain {Source:HGNC

228964 at PRDM1L ENSE00000057657 0.055431756 | 1.95505292 G.25066777% | 7.285614851 G q21 Syrmbol; AcC:9346]

228624 at TMEM144 ENSGOO0N0164124 0.055512399 | 0.888115651 6.82051307 § 5932397415 4 G32.1 transmembrane protein 144 [Source:HGNC Syimbol;Acc:25633]
phosphoprotein associated with glycosphingolipid microdomaing 1

225626 at PAGL ENSGO0O000076641 1.648320718 | 9726452347 8.07817163 3 0211 [Source:HGNC Symbol; Acc:30043]

225885 _at EEAL ENSGO0000102185 0.055625052 F27821543 4 7.739962682 { 7.012141135 1z q22 early endosoime antigen 1 {Source: HGNC Syimbol;Acc:3185]

236172 at LTB4R ENSE000002139038 0.055654381 1.08404573 7.38748053 5.3034348 i4 qi2 leukotriene B4 receptor [Source HGNC Symbol;Acc:6713]

calciurm and integrin binding 1 {calmyrin) [Source:HGNC
201853 at CIB1 ENSGO0000185043 0.055677119 | 0.709254173 | 5.414667247 | 8.705413075 15 4261 Sybol; Acc:16920]

heart development protein with £GF-like domains 1 [Source:HGNC
213069_at HEG1 ENSGOO0001L73706 0055677119 | 1.058257106 | 2.011754037 7953456931 2 q21.2 SymbolAcc:29227]

226885_at RMNF217 ENSGO0000146373 0.055687877 1507951738 1 5.917910835 | 4.409959087 6 G22.31 ring finger protein 217 [Source:HGNC Symbaol;Acti21487]

protein tyrosine phosphatase, receptor type, K [Source:HGNC
203038 st PTPRK ENSGO0O0001528%4 Q.055687877 | 1.549523171 § 8029702811 £.48016264 5 q22.33 Symbol;Acc:9674}
HECT and RLD domain containing £3 ubiguitin protein ligase family
240703 _s_at HERC] ENSGQO000103857 0.0557003%96 | 0.961787237 | 6.445277876 5.48349064 15 G22.31 member 1 [Source:HGNC Symbol;Acc: 48671
221641 s 3t ALCGTY ENSGO0000123130 0.055791741 | 0.592400727 | 2.037040731 8.444631004 X p22.11 acyl-CoA thivesterase 9 [Source:HGNC Symbol;Acc:17157]
plasrninogen activator, urokinase receptor [Source:HGNC
230845 s _at PLAUR ENSGQQON0011422 0.055813214 | (0.99537968] 8.8566071423 | 7.869691749 19 al13.31 Syrnbol; Acc:9053]
caveoiin 1, caveolae protein, 22kDa [Source:HGNC

212057 st CAVE ENSGOOO00105974 0.055813214 172714647 | KREBETG6375 | 7.161649306 7 933.2 Symbol;Accii527]

243198 at TEXS ENSEC0000151575 0.055813214 | 1.558466496 | 6.115528068 § 4.557061571 15 g21.3 testis expressed S [Source HGNC Syrnbol Acc:29585]

TYRO protein tyrosine kinase binding protein {Source:HIGNC

204122 st TYROBP ENSGOOO00GE 1500 0.055%13214 | 1.153345531 | 11.489G55674 | 10.33651121 i9 13,12 Symbol;Acc:1244G]

226343 at DPPR ENSEG0000074603 0.055813214 | (.667567668 | 8292781672 { 7.525214004 15 §22.31 dipeptidyl-peptidase 8 {Source:HGNT Symbol; Acc: 16480]

bone marrow stromal cell antigen 1 {Source:HGNC
205715 at BST1 ENSGOO000109743 0.056095876 | 0.344955791 718626587 { 6.841310079 4 (215,32 Symbol;Acc:1118]
211980 at COL4AL ENSGEG0000187498 0.056095876 | 1.22364G645 | 10.90017588 { 9.576529238 i3 0134 collagen, type IV, alpha 1 [Source:HENC Symbol; Acc:2202]
serpin peptidase inhibitor, clade B {ovalburnin), member 1
213572 s at SERPINBL ENSGOO000021355 0.056095875 | 0.852583508 | 5.447180216 { 8.594596707 6 p25.2 [Source:HEGNC Symbol;Acc:3311]

209047 at AQP1 ENSEE0000240583 0.056085876 § 1.711685396 {1 8767180781 | 7.055491386 7 pid.3 aguaporin 1 {Colton blood group) [Source:HGNC Syimbol; Acc:633]
214077 ¥ at MEIS3PT ENSGOO000179277 0.056095876 | 0.524586303 | 8.655448343 | 7.730861949 17 pli2 Meis homeacbox 3 pseudogene 1 [Source:HGNC Symbol Acc: 7002]
202945 s _at BTBD3 ENSGG0000132640 0.056281665 | 1.008164542 | 5.025802254 4017737712 20 pl12.2 BTE (POZ) domain containing 3 {Source:HGNC Symbol;Acc:15854]

242853 st ZNF234 ENSGOO000263002 0.056315736 | 0.863642317 | £5.410969183 | 5.5473256872 e 13.31 zine finger protein 234 [Source:HGNC Symbol; Acc:13027]

218380 at L0C728352 NA 0.056642523 | (.6598625%44 | 8.050285783 { 7.3890432038 DA NA Na

fasciculation and elongation protein zeta 2 (2ygin 11 [Source: HGNC
215000 s at FEZ2 ENSGO0000171055 0.056642523 | 0.805521867 | 5.749836768 | 8.854314301 2 Pp22.2 Symbol; Acc:3660]
chromosorme 17 open reading frame 97 [Source: HGNT

229238 at Ci7orfa7 ENSGEO0000187624 0.056642523 | (.793626222 | 7.026857654 | 6.2332314372 i7 p13.3 Syrmbol; Acc:33800]

219700 at PLXDCL ENSGOO000161381 0.056642523 1.3037292985 | 7.2823773%2 | 5978648057 17 ql2 plexin domain containing 1 {SourcetHGNC Syrmbol; Acc:20845]

202437 at PPPICR ENSGC0000107758 0.056855469 | 0.5940665801 | 8.654289616 { 8.055623814 10 q22.2 protein phosphatase 3, catalytic subunit, beta isozyme
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[Source:HGNC Symbol;Acc:5315]

1558711 at FAMIZA-AST ENSGC000024%019 0.05685832 | (.663485851 | 6.443455817 { 5.775569966 4 §22.1 FAMI13A antisense RNA 1 [Source:HGNC Syrnbol; Acc:19370]
fibronectin type B domain containing 3A [Source:HGNC
202304 &t FNDCZA ENSGOO000102531 0.05685832 | 0.858277584 | 8551166815 { 7992913225 13 q14.2 Symbol; Acc:20296]
ticaudal C homolog 1 {Drosophifa) [Source HGNC
213429 at BICCT ENSEC0000122870 0.05685832 | 1.455435599 | 59114366687 | 4456001068 10 q21.1 Syrmbol;Acc:19351]
203388 _at ARREZ ENSGOO000141480 0.05685832 | 0.7500327084 | 3830550615 | 8.040513531 17 p13.2 arrestin, beta 2 [ScurceHGNC Symbol; Ace:712]
fucose-1-phosphate guanylytiransferase {Source:HGNC
205140 at FPGT ENSG0000254685 0056862868 | 0.745130122 §| 7.424352378 | 6578262256 1 p31.1 Syrmbol; Acc:3825]
ectonucleoside triphosphate diphosphohydrelase S [Scurce: HGNC
226554 at ENTPDS ENSGOO0N01E7087 0056942273 0.5571412 7.32471855 § 6.767575351 14 q24.3 Symbol; Acci3367]
chrorosome 1 open reading frame 54 [SourceHGNC
219506 _at Clorfs4 ENSGO0O000118292 0.056942273 1,14432295 | 1050282075 | 9.358497804 i q21.2 Symbiol Acc:26258]
nuclear protein, transcriptional reguiator, 1 [Source:HGNC
209230 s at NUPRIL ENSGQO000176046 0.056996975 | 1.108100552 | 11.12843917 | 10.02033862 16 pll.2 Syrnbaol; Acc:29930]
205498 st GHR ENSGO0O000112964 0.057095384 | 1399155512 | 5181886132 { 3.782730626 5 plai growth hormone receptor [Source:HGNC Symbol; Acc:4263]
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[GG353]

TABLE 4

Gene cox.pvalues | cox.coefficients | ensembi_gene_id Chromo- | band dascription
5GIMe
CAMTAZ G.00000203% -4,668235881 | ENSGUO000108503 17 pi3.2 calmodulin binding transcription activator 2 [Source: HGNC Syimboi Acc: 18807}
ODF3B 0.00003813 -2.506221601 { ENSGOO000177989 22 413.33 | outer dense fiber of sperm tails 2B [Source: HGNC Symbol; Acc: 24388]
5C0O2 0.00005664 -2.545936327 { ENSGOO000130483 22 q13.33 | SCO2 cvtochrome ¢ oxidase assernbly protein [Source:HGNC Symbol Acc: 106041
pETRIPl 0.00005675 -3.089610719 {1 ENSGO0000140368 is 4243 proline-serine-threonine phosphatase interacting protein 1 [Source:HGNC Symbol; Acc:9580]
INFZ5 0.00006246 -2.650047611 | ENSGOC000175395 10 pild zinc finger protein 25 [SourcetHGNC Symbol;Acc: 13043
PHILDAL (.00008490 ~1.39157215 | ENSGOO000139285 12 q21.2 pleckstrin homology-like domain, family A, member 1 [Source HGNC Symbol; Acc:8533]
1OCI00509205 | 0.00008899 3.284490096 | NA NA NA NA
NINL 0.(0009498 -3.750225037 | ENSGOC000101004 20 p11.21 § ninein-like [Source:HGNC Syimbol;Acci29163]
1L1IRA 0.00011009 -2.42824335% | ENSGOG00013707C 9 p13.3 interleukin 11 receptor, alpha [Source:HGNC Symbol;Acc:5967]
iLIBRAP (.00013238 -2.002156881 | ENSGO0000115607 2 giz.1 interieukin 18 receptor accessory protein [Source: HGNC Symbol; Acc:ho89]
CCzD1B 0.00013484 -3.1659R81531 | ENSGOC000154222 1 323 colled-coil and €2 domain containing 18 [Source:HGNT Syrmbol; Acc:29386]
FAMZ19A (.00016883 -2.554263538 § ENSGOO000164970 9 pi3.3 farnily with sequence similarity 219, member A [Source HGNC Symboi; Acc:19520)
1L18R1 0.00019551 -1.244126139 | ENSGOG000115604 2 gi2.1 interieukin 18 receptor 1 [Source HEGNC Symbol; Acc:5588]
CASPT (.00018755 ~1567912334 § ENSGOO0001I65806 10 425.3 caspase 7, apoptosis-related cysteine peptidase [Source:HGNC Symbol;Ace: 1508}
cD5 0.00022052 -2,463514571 | ENSGOC000110448 i1 giz.? CD5 molecule [Source: HGNC Symbol Acc:1685]
COX10 0.0002373% -2.38%350273 { ENSGOO0000G065695 17 pi2 cytochrome ¢ oxidase assernbly homolog 10 {veast} [Source:HGNC Symbol Ace: 2260]
LYST 0.00033014 -0,979162015% | ENSGOCG000143669 1 g42.3 fysosornal trafficking regulator [Source: HGNC Symbol; Acc: 1968]
L 0C100507507 00036565 -2.223497444 | NA NA NA NA
TRIPS 0.00037027 -2.212398832 | ENSGOO0000&7077 7 22,1 thyroid hormone receptor interactor 6 {Source:HIGNC Symbol;Acc:12311]
WDRZ7 0.00037479 2047182081 | ENSGO0O000184465 [ q27 WD repeat domain 27 [Source:HGNC Syrnbol; Acc:21248]
SLFNIZ 0.00027578 -1.188035184 | ENSGO0O000172123 i7 §12 schiafen family mamber 12 [Source:HGNC Symbol; Acc:25500]
TBCIDS G.00038260 -3.865903169 | ENSGOO000136111 13 §22.2 TBCI dornain family, mernber 4 [Source:HGNT Syrnbol; Acc: 19165]
ACADVL 0.00040722 -1.831475638 | ENSGOO00N072778 i7 p13.1 acyl-Coh dehydrogenase, very long chain [Source: HGNC Symbol;Acc:92]
PHEX 0.00042337 -1.148081776 { ENSGOO000102174 X p22.11 | phosphate regulsting endopeptidase homolog, X-linkad [Source:HGNC Symbol; Acc:8518]
TOR1B 0.00048257 -2.788588339 | ENSGOO00N136816 9 434.11 | torsin family 1, mermber B {torsin B} [Source:HGNC Symbol;Acc: 11995]
KIF268B 0.00050883 -3.820664008 | ENSGOOC00162849 1 g44 kinesin family membar 268 [Source HGNC Symbol; Acc: 25484}
COQ2 0.00052599 -2.524800127 1 ENSGO0O0001 73085 4 q21.23 | coenzyme (2 4-hydroxybenzoata polyprenvitransferase [Source:HGNC Syimbol;Acc:
NDUFV3 0.00054696 -2.206346662 | ENSGOO000160194 21 g22.3 NADH dehydrogenase {ubiguinone) flavoprotein 3, 10kDa [Source: HGNC Symbol;Acc: 777
CNTIN 0.00056050 -1.189738102 | FNSGO0000044455 9 p22.2 centlein, centrosomal protein [Source:HGNC SymbolAcc:23432]
SLCBAG 0.00056079 -1.66525648 | ENSGOO000131389 3 p25.1 solute carrier family 6 (neurstransmitter trapsporter, taurine}, member 6 [SourcetHGNC Symbol Acc:11052]
TUBG2 3.00057575 -2.766415519 | ENSGOOOO00I37042 17 g21.2 tibulin, gamma 2 {Source:HGNC Syimbol;Acc:12416]
LPARS 0.00059705 -0.810738084 | ENSGOG000135679 i3 gid.2 lysophosphatidic acid receptor 6 [Sourcet HGNC SymbolAcc: 15520]
SLCAZAY (.00060583 -1.723437657 § ENSGOO000113504 ) 215.33 | solute carrier family 12 {potassium/chioride transporters), member 7 [Source:HGNC Symbol;Acci10915]
TYMP 0.00061215 -1.832645006 | ENSGCG000025708 22 13.32 | thymidine phosphorylase [SourcetHGNC Symbol Acc:3148]
TVIOD2 (.00052660 -1.251604457 | ENSGOO000128872 15 g21.2 tropomoedulin 2 {neuronal) [Source:HGNC Symbol, Acc: 11872
SUNZ 0.00063540 -5.074770677 1 ENSGOCO00L00242 22 gi3.1 Sadl and UNC84 domain containing 2 [Source:HGNC Syrbol;Acc: 14210]
NRBP2 00066284 -1.371485291 { ENSGOO0O00185183 3 q24.3 nuciear receptor binding protein 2 {Source:HGNC Syrmbol;Acc:19339]
ZSWikT 0.00067007 -1.458321834 | ENSGOC000214941 i7 pi2 zing finger, SWiM-type containing 7 {Source:HGNC Symbol;Acc:26993}
$100B 0.00067257 -1.752059143 | ENSGOOOOO160307 21 q22.3 5100 calcium binding protein B [Source:HGNT Syrmbol; Acc: 10500]
TGB2-AS1 3.00067370 -0.863312228 1 ENSGOC000227039 21 g22.3 ITGB2 antisense RNA 1 {Source: HGNC Symbol; Acc:44304]
1 0C730227 0.00057711 3.052297063 | NA NA NA NA
ALLTC 0.00070484 1.173487594 1 ENSGOOO001513260 2 $p25.3 allantoicase {Source: HGNC SymbolAcc:17377)
ECHDCZ 0.00074255 -1.182987095 | ENSGOO000121310 1 232.3 encyl CoA hydratase domain containing 2 [Source:HGNC SymbolAcc:23408]
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VPS26B8 0.00076061 -1.959803305% | ENSGOCG000151502 il G25 vacuniar protein sorting 25 homolog B (5. pombe) [Source:HGNC Symbol;Acc:28119]

MGL16142 0.00081730 3.447869406 | NA MNA NA NA

ABAP2 0.00085355 -1.4235235059 | ENSGOCO001R4060 i7 g11.2 ArfGAP with dual PH domains 2 [Source:HGNC Symbol;Acc: 16487}

TCL6 0.00085843 1001037623 | ENSGOO000187521 14 932.13 | T-cel teukemia/lymphoma 6 {non-grotein coding) {Source:HGNE Symbol; Acc:13463]

iFiTS 0.00086743 -1.127640551 { ENSGO0000152778 i0 23.31 | interferon-induced protein with tetratricopeptide repeats 5 [Source:HGNC Syrbol; Acc:13328]

1DOCIL G.00088004 -1.303614625 | ENSGOO000183636 22 q13.31 | leucine zipper, down-reguiated in cancer 1-like [Source:HGNC Syrnbol;Acc: 13343

NUDT18 0.00091515 -1.407527098 | ENSGO0O000198585 3 422.3 nudix (nuclecside diphosphate linked moiety X}-type motif 16 [Source:HGNC Symbol;Acc:26442]

FLI 4.00093525 -1.671920539 | ENSGOO000177731 17 pil.2 flightless | homolog (Drosophiia) [Source:HGNC Symbol;Acc:3750]

HEXIM 0.00096902 -1.893455283 1 ENSGOO0001868324 i7 521.31 | hexamethylene bis-acetarnide inducible 1 [Source:HGNC Symbol Acc:24953]

SGSM2 4.00093078 -1.460523274 { ENSGOO000141258 17 pi3.3 small G protein signaling modulator 2 [Source: HGNC Symbol; Acc:29026]

FAYD2 3.00100378 ~1.484412258 1 ENSGO0000137731 il q23.3 FAYD domain containing ion transport regulator 2 [Source:RGNC Symbol; Acc:4026]

RDH0 0.00100828 -1.263627433 | ENSGOO00012103% g g21.11 | retinol dehydrogenase 10 (ali-trans) [Scurce:HGNC Symbol Acc:19975]

RHOBYB2 0.00100852 1.443814978 | ENSGOO000G08853 8 p21.3 Rho-refated BTB domain containing 2 [Source:HGNC Symbol Acc:18756]

PDERA 0.00103756 -1.366305067 | ENSGOOC00073417 15 g25.3 phosphodiesterase 8A [Source: HGNC Symbol; Acc: 8793

KIAATS98 0.00106273 -0.883804986 | ENSGOC00N1E7164 10 q25.3 KIAALLSR [Source: HGNC Symbol; Acc: 28319]

ACSLL 0.00106684 -1,1388898 | ENSGOC000151726 4 g35.1 acyi-CoA synthetase long-chain family member 1 [Source:HGNC Symbol;Acc:3569]

CAPN2 0.00111852 -0.67381%472 | ENSGOD000162908 1 g4l calpain 2, {m/) large subunit {Source:HGNC Syinbol;Acc: 1479}

EPM2A 0.00112005 2.042733065 | ENSGOO000112425 5 g24.3 epilepsy, progressive myodonus type 24, Lafora disease {laforin) [Source: HGNC Symbol;Acc:3413]

SPGE20 0.00112318 ~1.345465148 | ENSGOO000132104 i3 gi3.3 spastic paraplegia 20 (Troyer syndrome} [Source:HGNC Symbol;Acc:18514]

NUDT9P1 0.00113163 1.948144751 | NA NA NA NA

FHOD1 (0.0011681% -2.500243302 § ENSGO0000135723 16 g22.1 formin homology 2 domain containing 1 [Source:HGNC Syimbol; Acc:17905]

OSCAR 0.00118671 -2.271018361 { ENSEC0000170909 19 13.42 | osteoclast associated, immunoglobulin-itke receptor [Source:HGNC Symbol; Acc: 29860]

ARMIXL 0.00118573 -1.079753587 { ENSGOO0O00126947 X q22.1 armadillo repeat containing, X-linked 1 iSource:HENC SyrmbolAcc: 18073)

SELP 0.00122190 -0,903200375% | ENSGC0000174175 1 24,2 selectin P {granuie mernbrane protein 140kDa, antigen CDE2) [Source:HGNT Symbol;Acc:10721]

CD200R1 0.0012670% -0.820571679 | ENSGOOO00163506 3 g13.2 D200 receptor 1 {Source:HGNC Symbol;Acc:24235]

PLEKHAT 0.00128422 -1.287862112 { ENSEC000016668% 11 plol pleckstrin homology domain containing, family A member 7 [Source HENC Symbol; Acc: 27049}

GNAG, 0.00133109 -0, 799757937 {1 ENSGOO000156052 9 g21.2 guanine nuclectide binding protein (G protein), g polypeptide [Source:HGNC Symbaol; Acc:4330]

ZETRA 0.00132501 -1.220347435 | ENSGOO000174282 17 pi3.1 zine finger and BTE dornain containing 4 [Source:HGNL Syrabol; Acc:23847]

CLECI2A 0.00136635 -1.6246854383 | ENSGOO000172322 12 pi3.2 C-type lectin domain family 12, mernber A [Source:HGNC SymbolAcc:31713]

PisD 0.00139038 -2.416778%07 | ENSGO0000241878 22 q12.2 phosphatidylserine decarboxylase [Source:HGNC Symbol; Acc:8995]

ALDH2 0.00141785 -0.672902178 { ENSGOO000111275 12 q24.12 | aldehyde dehydrogenase 2 family (mitochondrial) {Source: HGNC Syrnbol; Acc:404]

IL6R 0.001428%4 -0.755163035 1 ENSGO00001I60712 1 q21.3 interieukin & receptor [Source:HGNC Symbol;Acc:6019]

MIRC2 0.00144402 -1.526866671 | ENSGOC000011028 17 q23.2 mannose receptor, Ctype 2 [Sourcet HGNC Symibol; Acc: 16875]

TSEN34 (0.00145556 -2.689190004 { ENSGO0000170892 i9 13,42 {1 tRNA splicing endonuciease 34 homnlog (8. cerevisiae) [Source: HGNC Symbol Acc:15506]

GALM 0.00147988 -1.9950565373 | ENSGOOC00143891 2 p22.3 galactose mutarctase (aldose 1-epimerase) [Source: HGNC Syimbol;Acci24063]

EMP3 0.00142006 ~1.056401849 1 ENSGO0O000142227 i9 q13.33 | epithelial membrane protein 3 [Source:HGNC Symbol;Acc:3335]

SATZ 0.00157137 -2.792215867 | ENSGOOC00141504 17 pil.l spermiding/spermine Ni-acetyitransferase farmily member 7 {Source: HGNC SymbokAcc:23160]

1131 0.00157244 ~1.63766408 | ENSGOO0O00115282 2 piz.t tetratricopeptide repeat domain 31 [Source: HGNC Symibol Acc:25759]

CES2 0.00159167 -2.024818272 | ENSGCG000172831 16 g22.1 carboxylesterase 2 [Source:HGNC Symbol;Acc: 1864]

AGPATA (.00153441 -1.35239458 | ENSGODDOU1Z8578 4 q21.23 | l-acyiglycerol-3-phosphate O-acyltransferase 9 [Source:HGNC Syimbol;Acc:28157]

REMA43 0.00161986 -1.428737679 1 ENSGOC000184898 ? q23.3 RNA binding motif protein 43 [Source:HGNC Symbol; Acc:24790]

CXCLig (0.00152663 -0.467340849 | ENSGOO000145824 5 g31.1 chemokine {C-X-C motif) ligand 14 [Source:HGNC Syimbol; Acc:10640]

PLEKHAL 0.00167197 -0.619870988 { ENSEC0000107679 10 26,12 | pleckstrin homelogy domain containing, family A {phosphoinositide binding specifict member 1 [Source:HGNC
Syrmboi;Ace:14335]

SLCE5D2 (.00158354 ~1A438796477 | ENSGO0000130958 9 422.32 | solute carrier family 35 {(UDP-GlcNAC/UDP-glucose transporter), member D2 [Source:HGNC Symbol;Acc:20799]

LOCELA84T 0.00170773 4.303527408 | NA NA NA NA

RFPL3S 0.00171657 -2,35571089 | ENSGOC000205853 22 g12.3 RFPL3 antisense [Source:HGNC SymbolAcc:9981]
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PLCR2Z 0.00175948 -2.173217301 { ENSGOC000137841 15 g15.1 phospholipase C, beta 2 [Source:HGNC Symbol, Acc:9055]
DPP4 0.00176325 -1.056413733 | EMNSGOO000197635 2 q24.2 dipeptidyi-peptidase 4 [Source: HGNC Symbol Acc: 3008]
FAM219B 0.00181328 -1.464593174 { ENSGCO0001758761 15 g24.1 family with sequence sirnifarity 219, member B [Source:HGNC Symbol; Acc:24695]
TSPAN2 (.00181539 -1.024722523 | ENSGOOOO013418% 1 £i3.2 tetraspanin 2 {Source: HGNC Symbol; Acc:20659]
SLC2AARG 02.00183651 -2,082522041 | ENSGOGO00O125520 20 13.33 | SLC2A4 regulator {Source:HGNC SymbolAcc: 15930)
TCF712 0.00183773 -1.072368328 | ENSGOO000148737 10 q25.2 transcription factor 7-like 2 (T-cell specific, HMG-box) [Source:HGNC Syrmbol;Acc:11641]
C1Q0orf76 0.00184603 -1.832924213 { ENSGO0000120029 i0 24,32 | chromosome 10 open reading frame 76 [Source:HGNC Symbot Acc: 25788]
NAGA 0.00187105 -1.371486854 | ENSGOO000198951 22 gi3.2 N-acetyigalactosarminidase, alpha- [Source:HGNC Symbol;Acc: 7634
RIPK3 0.00190047 -2.462098215 { ENSGO0O000129465 14 12 receptor-interacting serine-threonine kinase 3 {Source:HGNC Symbol;Acc:10021]
CD1E 0.00197070 -1.121895164 | ENSGOCO00158488 1 g23.1 CDie molecule [Source: HGNC Symbol: Acc:1638]
HAVCR2 0.00202258 -3.72069%9479 1 ENSGO0000135077 5 g33.3 hepatitis A virus cellular receptor 2 [Source:HGNC Symbol;Acc:18437]
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WO 2015/085160 PCT/US2014/068767

{80354] From the foregoing, it will be appreciated that, although specific embodiments have
been deseribed herein for the purpose of tlustration, various roodifications may be made without
deviating from the spirit and scope of what is provided herein. All of the references referred to

above are incorporated herein by reference in their entireties.
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What is claimed is;

i. A wethod for predicting the clinical sensitivity of a diffuse large B-cell lymphoma (DEBCL)

to treatment with lenalidomide comprising:

{(a} obtaining a first biological samaple from a first patient having a DLBCL;

(by  measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 3;

(¢} comparing the level of expression of the one, two, three, four, five or more of the
genes identified in Table 3 in the first biological sample with the level of expression
of the same genes in 8 second biological sample from a second patient having a
DLBCL, wherein the DLBCL in the second patient 18 clinically inscusitive to
lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof, and

wherein the differential expression of the one, two, three, four, five or more of the genes in

the first biological sample relative to the level of expression of the oune, two, three, four, five

or more of the genes in the sccond biclogical sample indicates that the DLBCL in the first

paticnt will be clinical sensitive to treatroent with lenalidommnde, or pharmaceutically

acceptable salts, solvates or isomers thereof.

3

A wethod for predicting the chinical sensitivity of a DLBCL to treatment with lenalidomide,

or pharmaceutically acceptable salts, solvates or isomers thercof, coraprising:

{(a} obtaining a first biological samaple from a first patient having a DLBCL;

(by  measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 4;

{(c) comparing the level of expression of the one, two, three, four, five or more of the
genes identified in Table 4 in the first biological sample with the level of expression
of the same genes in a second biclogical sample from a second patient having a
DLBCL, wherein the DLBCL in the secound paticot is clinically nseositive to
lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof, and

wherein the differential expression of the one, two, three, four, five or more of the genes in

the first bislogical sample relative to the level of expression of the ong, two, three, four, five

or more of the genes 1n the sccond biological saraple indicates that the DLBCL 1o the first

paticnt will be clinical sensitive to treatroent with lenalidommde.

- 176 -
226269-228501 / 12827-501-228
SDI-600224107v1



WO 2015/085160 PCT/US2014/068767

3. A wethod for predicting the chinical sensitivity of a DLBCL to treatment with lenalidomide,

or pharmaceutically acceptable salts, solvates or isomers thercof, coraprising:

{(a) obtaining a first biological saraple from a first paticot having a DLBCL;

(by  measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 1; and

{(c) comparing the level of expression of the one, two, three, four, five or more of the
genes 1dentified in Table 1 in the first biological sample with the level of expression
of the same genes in 8 second biological sample from a second patient having a
DLBCL, wherein the DLBCL cancer in the sccond patient is clinically insensitive to
lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof, and

wherein a higher level of expression of the one, two, three, four, five or more of the genes in

the first biological sample relative to the level of expression of the oune, two, three, four, five

or more of the genes in the sccond biological sample indicates that the DLBCL in the first

paticnt will be clinical sensitive to treatroent with lenalidomnde, or pharmaceutically

acceptable salts, solvates or isomers thereof.

4. A wethod for predicting the chinical sensitivity of a DLBCL to treatment with lenalidomide,

or pharmaceutically acceptable salts, solvates or isomers thercof, coraprising:

{(a} obtaining a first biological samaple from a first patient having a DLBCL;

(by  measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 2; and

{(c) comparing the level of expression of the one, two, three, four, five or more of the
genes identified in Table 2 in the first biological sample with the level of expression
of the same genes in a second biclogical sampic is from a second patient having a
DLBCL, wherein the DLBCL i the second patient 18 clinically inscusitive to
lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof, and

wherein a lower level of expression of the one, two, three, four, five or more of the genes in

the first biological sample relative to the level of expression of the one, two, three, four, five

or more of the genes in the sccond biological sample indicates that the DLBCL in the first

paticnt will be clinical sensitive to treatroent with lenalidomnde, or pharmaceutically

acceptable salts, solvates or isomers thereof.
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5. A wethod for predicting the chinical sensitivity of a DLBCL to treatment with lenalidomide,

or pharmaceutically acceptable salts, solvates or isomers thercof, coraprising:

{(a} obtaining a first turoor sample from a fivst paticot having a DLBCL,

) measuring the proportion of dendritic cells in the first turor sample; and

() comparing the proportion of dendritic cells in the first tumor sample with the
proportion of dendritic cells in a second tumor sample from a second patient having
a PLBCL, wherein the second patient’s DLBCL 18 chinically insensitive to treatment
with lenalidomide, or pharmaceutically acceptable salts, selvates or isomers thereof,
and

wherein a higher proportion of dendritic cells in the first tumor sample relative the

proportion of dendritic cells in the second tumor sample indicates that the DLBCL in the

first patient will be chinical sensitive to treatment with lenalidormide, or pharmaceutically

acceptable salts, solvates or isomers thercof.

6. A methods for predicting the clinical sensitivity of a DLBCL to treatment with
lenahidomide, or pharmaccutically acceptable salts, solvates or 1somers thercof, comprising:
{a) obtaining a first tumor sample from a first patient having a DLBCL;

(b} racasuring the proportion of plasma cells in the first turoor sample; and

{c} comparing the proportion of plasma cells in the first tumor sample with the
proportion of plasma cells in a second turnor sample from a second patient having a
DLBCL, wherein the second patient’s DLBCL 1s clinically inscusitive to treatment
with lenalidomide, or pharmacentically acceptable salts, solvates or isomers thereof,
and

wherein a higher proportion of plasma cells in the first tumor sample relative the proportion

of plasma cells in the second tumor saruple mndicates that the DLBCL in the first patient will

be clinical sensttive to treatment with lenalidomide, or pharmaceutically acceptable salts,

solvates or 1somers thereof,

7. A method for predicting the chinical scusitivity of a DLBCL to treatment with lenalidonude,
or pharmaceutically acceptable salis, solvates or 1somers thereof, coraprising:
{(a} obtaining a first bislogical sample from a first patient having a DLBCL
{(by  measuring the expression of the genes or a certain subset of genes set forth 1o Table
1, 2, 3, or 4 in the first biological sample; and
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() comparing the gene expression profile of the genes or subset of genes in the first
biological sample to (i) the gene expression profile of the genes or subset of genes in
tumor samples from patients having DLBCL which are chinically sensitive to
lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof, and
{11} the gene expression of the genes or subset of genes 1o turor saroples from
patients having DEBCL which are clinically insensitive to lenalidonude, or
pharmaceutically acceptable salts, solvates or isomers thercof,

wherein a gene expression profile for the genes or subset of genes in the first biological

saraple simoilar to the gene cxpression profile for the genes or subset of genes i tumor

saraples from patients having BLBCL which are clinically sensitive to lenalidomide, or
pharmaceutically acceptable salts, solvates or isomers thereof, indicates that the DEBCL in
the first patient will be chnical sensitive to treatment with lenalidomide, and a gene
expression profile for the genes or subset of genes in first bislogical sample similar to the
gene expression profile for the genes or subset of genes 1o tumor sarples from patients
having DLBCL which are clintcally insensitive to lenalidomide, or pharmaceutically
acceptable salts, solvates or 1somers thereof, indicates that the DLBCL of the first pationt
will be clinically insensitive to treatment with lenalidomide, or pharmaceutically acceptable

salts, solvates or isomers thereof.

8. A method for predicting the clinical sensitivity of a DLBCL to treatment with lenalidomide,

ot pharmaceutically acceptable salts, solvaies or isoroers thereof, comprising:

{a) obtaining a first turmor sample from a first patient having a hematological cancer;

(b rocasuring the proportion of immune cells in the first tumor sample; and

(¢} comparing the proportion of the immune cells in the first tumor sample to (1) the
proportion of the same immune cells 1n turmor saraples from patients having DLBCL
which are clinically sensitive to lenalidomide, or pharmaceutically acceptable salts,
solvates or isomers thercof, and (11} the proportion of the same immmune cells in
tumor samples from patients having DLBCL which are clinically insensitive to
lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof,

wherein a proportion of the immune cells in the first tumor sample similar to the proportion

of the same immune cells in turmor samples from patients having DEBCL which are

chinically sensitive to lenalidormde, or pharmaceutically acceptable salts, solvates or isomers

thereof, indicates that the DLBCL in the first patient will be clinical sensitive to treatment
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with lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thercof, and a

proportion of the immunc cclls in the first tumor saraple similar to the proportion of the

same tmurane cells in turor saroples from patients haviog DLBCL which are clinically

insensitive to lenalidomide, or pharmaceutically acceptable salts, solvates or isomers

thereof, indicates that the DLBCL in the first patient will be clinical insensitive to treatment

with lenalidomide, or pharmaccutically acceptable salts, solvates or isomers thereof.

8. A method for managing or treating a DLBCL comprising:

(&)
)

{c)

obtaining 4 first biological saraple from a first paticnt having a DLBCL;

measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 3;

comparing the level of expression of the one, two, three, four, five or more of the
genes identified in Table 3 in the first biological sample with the level of expression
of the same genes 1u a second biological sample from a second patient having a
DEBCL, wherein the DLBCL in the second patient is clinically insensitive to
ienalidomide, or pharmuaceutically acceptable salts, solvates or 1somers thereof; and
administering lenalidomide, or pharmaceutically acceptable salts, solvates or isomers
thereof, to the first patient f the one, two, three, four, five or raore of the genes in the
first biological sample are differentially expressed relative to the level of expression
of the one, two, three, four, five or more of the genes in the second biological

sample.

18, A wmethod for managing or treating a DLBCL comprising:

(a)
(b)

{©)

(d)

226269-228501 / 12827
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obtaining a first biological sarmple from a first patient having a DLBCL;

measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 4;

comparing the level of expression of the one, two, three, four, five or more of the
genes identified in Table 4 in the first biological sample with the level of expression
of the same genes in a second biological sample from 4 second patient having a
DLBCL, wherein the DEBCL in the second patient is chinically insensitive o
lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof,; and
administering lenalidomide, or pharmaceutically acceptable salis, solvates or 1somers
thereof, to the first patient if the one, two, three, four, five or more of the genes in the
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first biological saraple are differentially expressed relative to the level of expression
of the one, two, three, four, five or more of the genes in the second biological

sample.

11 A method for managing or treating a DLBCL comprising:

(a)
(b)

()

obtaining a first bislogical sample from a first patient having a DLBCL;

measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 1,

cormparing the level of expression of the one, two, three, four, five or more of the
genes identified in Table 1 in the first biclogical sample with the level of expression
of the same genes in a second biological sample from a second patient having a
DLBCL, wherein the DLBCL in the secoud paticot is clinically nseosifive to
icnalidomide, or pharmaccutically acceptable salts, solvates or isomers thereof; and
advmnistering lenalidornaide, or pharmaceutically acceptable salts, solvates or tsoroers
thereof, to the first patient if a higher level of expression of the one, two, three, four,
five or more of the genes in the first biological sample 1s measured relative to the
level of expression of the one, two, three, four, five or more of the genes in the

second biological sample.

12. A method for managing or treating a DLBCL comprising:

(a)
{b)

{c)

{d)
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obtaining a first binlogical sample from a first patient having a DLBCL;

measuring the level of expression of one, two, three, four, five or more of the genes
identified in Table 2;

comparing the level of expression of the one, two, three, four, five or more of the
genes identified in Table 2 in the first biclogical sample with the level of expression
of the same genes n a second biological sampic is from a sccond patient having a
DLBCL, wherein the DLBCL in the second patient is clinically insensitive to
icnalidomide, or pharmaccutically acceptable salts, solvates or 1somers thereof; and
administering lenalidomide, or pharmaceutically acceptable salts, solvates or isomers
thereof, to the first patient if a lower level of expression of the one, two, three, four,
five or more of the geves in the first biological sample 1s measured relative to the
icvel of expression of the one, two, three, four, five or more of the genes in the
second biological sample.
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13, A method for managing or treating a DLBCL:

{a} obtaining 4 first biological saraple from a first paticnt having a DLBCL;

) roeasuring the expression of a certain subset of genes set forth in Table 1, 2, 3 or 4,
or any combination thereof in the first biological sample,

() comparing the geune expression profile of the subset of genes in the fivst biological
sample to (1} the gene cxpression profile of the subset of genes in tumor samples
from patients having DLBCL which are chinically sensitive to lenalidomude, or
pharmaceutically acceptable salts, solvates or isomers thercof, and (i1} the gene
expression of the subset of genes in tumor samples from patients having DLBCL
which are clinically insensitive to lenalidomide, or pharmaceuticaily acceptable salts,
solvates or isomers thereof; and

() advnistering lenalidornide, or pharmaceutically acceptable salts, solvates or isoroers
thereof, to the first patient ift (i) the gene expression profile for the subset of genes in
the first biological saraple is similar to the gene expression profile for the subset of
genes in tumor samples from patients having DLBCL which are clinically sensitive
to lenahidomide, or pharmaceutically acceptable salts, solvates or isomers thereof,
and (i1} the gene expression profile for the subset of genes in fivst biological sample
is not sirntlar to the gene expression profile for the subset of genes 1o tumor samples
from patients having BLBCL which are clinically inseusitive to lenalidomide, or

pharmaceutically acceptable salts, solvates or isomers thereof.

4. A method for managing or treating a DEBCL comprising:

{(a} obtaining a first turoor sample from a fivst paticot having a DLBCL,

{(b) measuring the proportion of dendritic cells 1n the first tumor sample;

(¢} comparing the proportion of dendritic cells in the first tumor sample with the
proportion of dendritic cells in a second tumor sample from a second patient having
a PLBCL, wherein the second patient’s DLBCL 18 chinically insensitive to treatment
with lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof,
and

{d administering lenalidomide, or pharmaceutically acceptable salis, solvates or 1somers
thereof, to the first patient if a higher proportion of dendritic cells in the first tumor
sample is rocasured relative the proportion of dendritic cells in the second tumor

sample.
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15. A method for managing or treating a DLBCL comprising:

(a})  obtaining a first turoor sample from a first paticnt having a DLBCL;

(b}  wecasuring the proportion of plasma cells wn the first turnor sample;

{¢} comparing the proportion of plasma cells in the first tumor sample with the
proportion of plasma cells in a second tursor sample from a second patient having a
DLBCL, wherein the second patient’s DEBCL is clinically insensitive to treatment
with lenalidomide, or pharmaceutically acceptable salts, solvates or isomers thereof]
and

(d) adminstering lenalidomide, or pharrnaceutically acceptable salts, solvates or isomers
thereof, to the first patient if a higher proportion of plasma cells in the first tumor
sample is measured relative the proportion of plasma cells in the second tumor

sample.

16. A method for managing or treating a DLBCL comprising:

{a)  obtaining a first tumor sample from a first patient having a DLBCL;

(b}  measuring the proportion of iramunc cells in the first tumor sampic; and

(¢}  comparing the proportion of the immune cells in the first tmor sample to (i) the
proportion of the same frmune cells in tumor samples from patients having DLBCL
which are clinically sensitive to lenalidomide, or pharmaceutically acceptable salts,
solvates or isomers thereof, and (i1) the proportion of the same immune cells in
tumor samples from patients having DLBCL which are clinically insensitive to the
icnalidomide, or pharmaccutically acceptable salts, solvates or isomers thereof; and

() advnistering lenalidoraide, or pharmaccutically acceptable salts, solvates or isoroers

thereof, to the first patient if the proportion of the inmumune cells in the first tumor
sample 18 (1) sirotlar to the proportion of the same mumune cells in tumor samples
from patients having BLBCL which are clinically seunsitive to lenalidomide, or
pharmaceutically acceptable salts, solvates or isomers thercot, and (1) not sinular to
the proportion of the same immune cells in tumor samples from patients having
DE{BCL which are clinically insensitive to the lenalidomide, or pharmaceutically

acceptable salts, solvates or isomers thereof,

17.  The wethod of any oue of claims 1 to 16, wherein the DLBCL is refractory.
8. The rocthod of any ove of clairus 1 to 16, wherein the DLBCL s vrelapsed in the fivst paticnt.
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19, The method of any one of claims 1 to 16, wherein the DLBCL is a germinal center B-cell-

like subtype.

28.  The method of any one of claims 1 to 16, wherein the DLBCL is an activated B-cell-like

subtype.
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