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AFFYMETRIX_3PRIME_IVT_ID Gene Name

1002_f at cytochrome P450, family 2, subfamily C, polypeptide 19
1017_at mutS homolog 6 (E. coli)

1021 at interferon, gamma

1024 at cytochrome P450, family 1, subfamily A, polypeptide 1
1025 _g_at cytochrome P450, family 1, subfamily A, polypeptide 1
1032_at interleukin 8 receptor, beta

1033 _g_at interleukin 8 receptor, beta

1034 _at TIMP metallopeptidase inhibitor 3

1035 _g_at TIMP metallopeptidase inhibitor 3

1039 s at hypoxia inducible factor 1, alpha subunit (basic helix-loop-

helix transcription factor)
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Category Term Genes Count % Benjamini

CANCER — 146 23.7 6.3E-21 1.2E-19

IMMUNE — 119 19.3 2.8E-8 2.6E-7

GENETIC_ASSOCIATION_ DB  AGING - 26 4.2 2.3E-5 7.2E-5
_DISEASE_CLASS PSYCH — 66 10.7 4.6E-2 6.1E-2
NEUROLOGICAL — 67 10.9 6.7E-2 7.9E-2

HEMATOLOGICAL - 26 4.2 2.2E-3 4.2E-3

CARDIOVASCULAR n— 86 14.0 3.4E-3 5.8E-3

RENAL - 27 44  18E-2 2.9E-2

VISION - 28 4.6 1.9E-2 2.8E-2

iz S Gy b bad o gl ()5 WS 3 005 (Ll s 07 51 (A2 3 0 )lond Jgaa

GENE NAME

GENE NAME

hypoxia inducible factor 1, alpha subunit (basic
helix-loop-helix transcription factor)

insulin receptor

insulin-like growth factor 1 (somatomedin C)
insulin-like growth factor 1 receptor

insulin-like growth factor 2 (somatomedin A);
insulin; INS-IGF2 readthrough transcript

insulin-like growth factor 2 receptor

insulin-like growth factor binding protein 1
insulin-like growth factor binding protein 3

integrin, beta 3 (platelet glycoprotein Illa, antigen

ATP-binding cassette, sub-family B (MDR/TAP), member 1

BCL2-antagonist/killer 1; BCL2-like 7 pseudogene 1

Bloom syndrome, RecQ helicase-like

E2F transcription factor 1

Fanconi anemia, complementation group C

Fas (TNF receptor superfamily, member 6)

RAD50 homolog (S. cerevisiae)
RAD52 homolog (S. cerevisiae)
SMAD family member 2

CD61)
LoSg) (5 skow U dad o (KEGG 0513 a5 55 39290) (59990 (S panno (51 oyl 3lani . 4 5 jlowd Joua
Category Term Genes Count % P Benjamini
Pathways in cancer [— 83 135 1.2E-23 1.6E-21
Cytokine-cytokine receptor interaction — 73 11.9 2.3E-23 1.6E-21
MAPK signaling pathway —— 65 10.6 1.9e-17 8.6E-16
Jak-STAT signaling pathway [—— 48 7.8 2.8E-17 9.5E-16
KEGG_PATHWAY Neurotrophin signaling pathway - 37 6.0 9.4E-13 2.5E-11
Glioma ad 26 4.2 1.3E-12 3.0E-11
Melanoma e 26 4.2 3.1E-11 5.9E-10
Non-small cell lung cancer - 22 3.6 1.4E-10 2.4E-9
Prostate cancer - 28 4.6 2.5E-10 3.7E-9
Toll-like receptor signaling pathway [ 29 4.7 1.2E-9 1.6E-8
ErbB signaling pathway - 26 4.2 4.1E-9 5.1E-8
Renal cell carcinoma e 23 3.7 5.7E-9 6.4E-8
T cell receptor signaling pathway - 29 4.7 6.1E-9 6.3E-8
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Annotation Cluster 1 Enrichment Score: 7.4 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE colorectal cancer 53 3.9E-12 3.7E-9
GENETIC_ASSOCIATION_DB_DISEASE lung cancer - B 1.6E-9 7.6E-7

Annotation Cluster 2 Enrichment Score: 4.38 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE_CLASS  UNKNOWN mu 4.7E-6 1.8E-5

Annotation Cluster 3 Enrichment Score: 3.95 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE preterm delivery ™ 15 5.3E-6 1.1E-3

Annotation Cluster 4 Enrichment Score: 2.26 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE hypercholesterolemia; H. pylori i 5 1.1E-3 5.7E-2

infection; coagulation disorder
GENETIC_ASSOCIATION_DB_DISEASE leukemia, myeloid ™ 9 3.0E-3 11E-1
GENETIC_ASSOCIATION_DB_DISEASE leukemia, adult acute i 3 4.9E-2 6.3E-1

Annotation Cluster 5 Enrichment Score: 1.72 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE measles vaccine immunity ™ 10 8.6E-7 2.0E-4

Annotation Cluster 6 Enrichment Score: 1.72 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE hypospadias " 8 9.2E-4 4.9E-2

Annotation Cluster 7 Enrichment Score: 1.67 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE methadone levels i 6 1.4E-3 6.7E-2

Annctation Cluster 8 Enrichment Score: 1.61 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE hypercholesterolemia; H. pylori i 5 1.1E-3 5.7E-2

infection; coagulation disorder

Annotation Cluster 9 Enrichment Score: 1.56 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE osteoporosis ™ 8 6.0E-3 1.8E-1

Annotation Cluster 10 Enrichment Score: 1.21 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE bone mass i 6 5.5E-3 17E-1

Annotation Cluster 11 Enrichment Score: 1.07 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE liver cancer; liver disease i 4 7.7E-3 2.1E-1

Annotation Cluster 12 Enrichment Score: 0.72 'q.'._ Count P Benjamini
GENETIC_ASSOCIATION_DB_DISEASE sex hormones i 4 1.2E-1 8.7E-1

N
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- Gene Expression Analysis of Leukemia
Microarray Data By DAVID

Program
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Abstract

Introduction: Leukemia is a progressive
and malignant disease of hematopoietic
organs of the body. Genetic abnormalities
play an important role in the development
of leukemia in the body. Many studies have
been accomplished on the molecular factors
that involved in the disease. DNA micro-
array technology provides a general picture
of gene expression in whole genome and
applied for the exploring of candidate genes
that lead to diseases. In fact, having analy-
zed a large number of genes together along
with the expected changes provides more
closely examination the disease under stu-
dy. In the present study, the DNA micro-
array data of leukemia disease were analy-
zed by bioinformatics software (DAVID).
The aim of the study was to functionally
analyze the genomic and proteomic lists of
data that have been obtained with high-
throughput tools during biological studies.

Materials & Methods: Microarray leuke-
mia gene sets were obtained from the data-
base http://www.biomedcentral.com/ cont-
ent/supplementary/1471 and analyzed with
the bioinformatics software (DAVID). The
communication gene expression in different

Accepted: 6 Aprl. 2013)

classes, chart and clustered genes were
examined. The list of genes was identified
by the DAVID analysis program.

Findings: A chart consisting of 615 ident-
ified genes associated with various diseases
was detected. Most genes involved in the
disease were those genes that were also
involved in cancers. 23.7% of the identified
genes (146 genes) were cancer genes. Of
615 genes, 70 charts of the identified biolo-
gical pathways (the database KEGG) were
associated with the disease. Of 615 genes
identified, 12 clusters were associated with
the disease based on the functional annot-
ation.

Discussion & Conclusion: The results sho-
wed that the program, DAVID, is capable
of analyzing genome. Also, the program
was capable to evaluate the main classes of
genes and pathways involved in the disease
to determine the best candidate gene mark-
ers for the diagnosis and treatment of leuk-
emia disease.

Keywords: microarray, leukemia, program
DAVID, gene expression
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