92 sls)h (@0 d)laild (@53 § Caumyy 2)gs el (3ib)y eole alGilils (alc alas

[ Downloaded from §jimu.medilam.ac.ir on 2024-05-13 ]

DAVID 45l b a5 (5 bons (5,19,5lo 0 0315 3 ol 3061 <

SMﬁgﬁJu;Lzﬂ\w\)}*‘)UW

NG el M csSubjy gle alSuiBL s Subjy Iy a3S)> ( yiSungln < inins Sy (1
o xaly csndun) o] 2lSuis)s qogle saSuisls esilangSan 298 (2
o) csSuby ogle alSuiB) sesSubp I axSuisl westBuin o] pgle 598 (3

Q2117 : s sy 2 0 /1012 123l 55 o,

oS

Sy gl bl el g jle o glasl pis g edigpdy Slen LeSP b (5 by [dotds
o el 3 350 Jole Jelos i (el (obj Sldllas )5 Gy )3 (aSg) AD) > et sl LB
S99 3l okl (ghlo b 3 b ol @S e B b ase (S cwl a8 O )0
S gy b @l 53 S oo ) (o955 Syi b 1) 0F Ol e S IS gl S oS cunl (gl S
B wyp 290 Soiglan ple )3 (st 5 8B 1) (oo I Jeol> Sl 59 (o sl S0uSG LS 5 o5 (s0b
9355 o 518 53Ul 5,00 DAVID asbiy buwg LeS's) s)lon (55lg)S ke 5l Juols (sla odls adllaa ol 3 .0l
b Sjglon Sllllas 1l o] slo 03l &5 oy g o955 sl Cund (59 22 9,8kae (sl LT plodl ] Ban
29 o Juols (high-throughput)ass piw (cla olSws
Jdos 9 4o b el cows 4 http://www.biomedcentral.com/content/supplementary/1471-
9 b o)l (55 dilie sla WIS B 3 55 ol ©blsyl (DAVID) (Siilojsilgen (slaylj3l py b Lo ail,
B8 e 2y90 B ()] (s AdeS

%)) 615 Sl ags DAVID by b (o)ls, S il pluld o o5 cud R 3 d’.é 4380
wwd p3 ol 3 S b () et M plwlid Gl la )l oW L b3 oad (plulis
2 LSy low 53 (05 146)0ns plolis (olo 5 20yd 2317 3515 cdles s ooy £lgil ) &S sien oo o
s Al bl 2dS 12 ons lolis o 615 5 .ad Llelis g)lom b ke (KEGG o3l o3
A plolis gilen b ke (99)Skes

5 &5 e slo NS cuwl B DAVID g5 5JUT aoliyy o5 sy o lis golis | (g8 douald 9 Cow

oboy 5 ol s wgilen pasis Gl 555l Ial e 5 wbed e 1) olom g3 5500 (ol (sl prnns
les e ) LeS'y)

05 Ol DAVID aclyy diaS's) gl s)l5 Sl L5l (51 0315

. - . = = Z - < - < < e B . s . .k
u.*Mu\*ﬂ;ﬁﬂﬂ r}l&:b\.w.;b gé_x.mj'.“!\ﬂ.; Al oS 55 9 uu:da_- JSJA‘JM BM"J

Email: Hakimehzali@yahoo.com


https://sjimu.medilam.ac.ir/article-1-1114-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2024-05-13 ]

WM asssa— DAVID aslyp b aSg) s)lews $)loysts slo asls of ol W61

‘_gl_b IS )l ool e wd C— C_’L“"
P sloil sl osBus dbol 4 oo ¢(g)lg o
Oley & Gl g Syl x5 JSWb 020 3)90
olej w2 b & 05 ghlis ol olie SIS
B o 290 Job 3 )Sdas 9 )8, adllas
J.._bu PR - ) d ol L a oal> cd)LﬁT
205 @35 305 oy 0 L @ly 3 (8-10)exigs o
b @olow 5l Jols lyasi 39 (oo yla] S8 LS
B on g Sidden wle d Glit 53
o oo o ilaie L) (6,05, (11-15)als
2 B0 el delss 5 6lsySee 5l ol (sl ool
gl il dex 1 o] cdpiy g e S
ab, i by ol Saws jl Jobs gla odly LT
wla 4 sl lid el (high-throughput)
2 d.))s_lo& Lng},)U—I rwl.?dl J...Q(u.u > (84
by o> &5 g Tgp g (o9 Sl Cund 59,
sl oK b Sjedgn ollas Jobs b o
ol o bl 4 yig
o by s of adlas 5 g LUy oS
e idem s 4S5 B > sely S Oy 4
Syg—o & b f adl e & C s 5 S)p
Sy alio 2,S1_as a4l (605 0903
» &S el u.»l)?u L;Lm 05)_§)> L U)
Aoy opliwn LSS (60, Sdas gl 09,3
aS el MLl ol L s i o2
Lo len b o) gl bLs)l oy (o
o 29y B (5 (Bl ol 9 Side—reo—n
sl o a e o ol o (16-21)0hy )3
by LaSy (o 5)lgy—Se 5l J—ol>
cde B 55 o )5 —JUT 5,90 DAVID sl
8T Jgslo pdaws > (5)lo 2l Kjgly—

Solow > 3 (ol (So3gdon (loy e 9 394

EVRTN

o339 ey (6losz (Lsawsl)laSd b 153 by
2 Sler ool sl e s lasl i
5 05> Mo slo domS all LSS 5 piSS l
Sl sl o g 03 0 ol slajle G
g & pleSenl i lon cnl 2 9ds
Mg Ps—5 Jshe 3l Jlm Jlie (dle 8
s by 0os sle Jobo b b Jsho pl S (s
P AS e e Canyd g Ak Oglate (oole
ciBgio |y b 5 i slo Jobo 2y
O 3l B ol b ablie 31y 58 (QUls 5 08
plo Mg g piz a5 b Joho g (o0
Wil plysinl jao by & S o Jsho glyl
y 05eS1 85 (g5 jo)8 (slo s alox jlogd (o0
&S S5 sl e g il o o sl Bl o
Al A8 (o s p—Sole (9 b a
asS g9 oolsl 2 (amd) (1-8)c)liS o
9 odhodd b (3 Sedl) dtd 93 4 (3 edeo
2 L (oo (M e (Sl jae b a5k
Orie 9 3B £95 90 A (owgl wld 93 >
)1 352y (owg (IS £95 ke W X9l (oo s
g {ALL)sL SaoMgiod (o) Jols &S
Sidbgiad o) (AMLL S sl
(CMU) 5o (s oo 5 (CLL) 5
(4-6). sz

4 g Comg aSude cowg & Mol 38> cle
Sy 4y e g (SuBf Jelse oy (o Sl
sl piagh il ash 8 lew cpl ol
(SeB3 a 1y oy (Slow (codds B9y 0l ol
g NS ofm gy oy > (B)S )I5
b (ol e (Lol L g (ol (alesd Slga
o9l @i Olallas (S o b3y o
Oype Solew cal 35> Josle Jelge ais

Ol @S e Eb b a5l (S
S jledlawl (g)l—an > o b o5
Ol I 5 npad So &5 el )ls S
LS o Sl egf SHp gl ] 0F ol


https://sjimu.medilam.ac.ir/article-1-1114-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2024-05-13 ]

92 sls)h (@0 d)laild (@53 § Caumyy 2)gs el (3ib)y eole alGilils (alc alas
Gk 3l oKy ©ype 4 DAVID by W Sg, 9 dlge
LB http://david.abcc.nciferf.gov/ e L csows] sl o3l

L 5)le,Se sla ool (gl ) ID .casl o yuwd
zls DAVID aoly jl0g6 0 asive —at Sguy
e b ol 5l (Benjamin g P)gylol oyl ne
ol (55 sl Cuw 9 LeSyl (gylow bli)l s
Dges
R B
aoliy 4y (5 015 ) 6 )l Ko SiSS 51 ool Canwd
39290 s 03 ID jl 55 cud 385 9 DAVID
ol g .{l S 0515‘2
oL e GENETIC_ASSOCIATION_DB
g oo Sl DAVID asliy p> caliseo (sla o3l
519.31 L Ja...;).o 1) O de dab o3l> olib L’)..{‘
Iy DAVID 4 cuol ouds aidlis Sl sla (g)law
9 5 Comd O (date (bl & s5le (o0 2B
Soles

) LeSg b lasye sla ()lows 51 oY 23
hle ol Syude glo of 5 35e8 Ll g
Dged odalin

o o3l oKL o 4> KEGG 63l o151 -4
Siden sl e aiS cu DAVID 5 59590
clo oyl ol Slolis o 4 g edged ]
g el (lon b pe (Soiglon (sl e

2 SSBS Syge 4]y Sglsn (sl ppmsd
9 (83955 s 03> g9 wlwl yy DAVID o3l oKL
D9 oo 1)) b 0313 (g9, o ploul U]
Cwl DAVID 4oy Lol cla)lil 51 60,Sles
‘_ng ool U"l fl).g‘_gx — A f9_><\_§
r:l?;»l S —— «_:L’x_ul ool oli.»l) EP 9 £29)9
LaS) (glp oad bl oL el Dy °
2 GENETIC_ASSOCIATION_DB

Nsb o wwds CML 5 CLL AML ALL

S L b 5a 358 (22)),Kan 5 (1999)glls
e g Johite slo by Sy by sl b,
I deb &5 ol glo o sl @y anjoy
0390 coles iy et |y oy ol (6l
Wdges odlawl 21,8l jasis sl o lge & |,
Cd)S )8 awyp dy90 > pl 3 aS ewsy sl o2l
koS3 & Miso 5,5 38 4 gy o (5 615 aalllas
5l owos) ()loSlo 35 s sl ok ] el sl

ol Cawd 4 5 ol

[http://www.biomedcentral.com/content/su
pplementary/1471-2105-9-502-S5.pdf]

5 s 4l gy gl ool oSl DAVID
9 Cwl &_ﬁﬁln)yv‘?u é)L.n )l LX) rﬁLC.)] ‘_g)L.u Ryl
9 —w) ‘_)A.\Jl.) Hl} ol§_>l.: «_go )l JSM
gl ly Glos ) 5l ey (gl degacs
5 55 Sop s ced S (S e S
5 Sweg—5 Sl Jlas 3l odel Cund & Bgp
22 3 oslil aby cpl sblje 5 ol (SeogSop
g il 40 ) Gt 5 Glse S5 1D g
sog—as 03D oL Lo 00 I onds adliss (60, Slos
odlatwl 3y90 mho sl oL ool alos 3l Lail °
GeneCards PIR [LocusLink  Jols debi, ;>
2,8 s sz Wiss-Prot 4 Ensembl KEGG
S Sly (o o Ban g dalllas g4 oo
DAVID 4l 5 sles bl 1y b ool oSy oyl
Dby Ban st 4 o3 oL o o Ladb ;5
Wlo e sla i )sSll 5l sl asgeme iyt L
Syl 55 @ es i WSl
cu_L:_& EP—> )|)’.31 %gb)ﬁ_‘\.c P Ml>
oS,L 0 b ol adlo 3B |, DAVID Sy
bl_s,l o, ¢ 4 BioCarta KEGG sl» ol
Silopga— by ©ipe @l b of (S
(16-21). 5\


https://sjimu.medilam.ac.ir/article-1-1114-fa.html

[ Downloaded from §jimu.medilam.ac.ir on 2024-05-13 ]

WM asssa— DAVID aslyp b aSg) s)lews $)loysts slo asls of ol W61

51 8! as gorme KEGG S5edsm (sl paanmo

Cowl oAl o S Slaj e od sla AL
5 Jose slo i, sl Lo Ll Sl oS
Sl glo Sun glyl gy Sl b S
SleM bl 3y o plis 5 (sogB9y o953

‘_ngb.\.l..{l).é cu_L:.,.m s Sle ML u»)b).» ‘L;i.a.a))
oL Ll b il oo sl gl low 5 (5o

0 39350 sl ol oL w5 KEGG oy
615 ;I SC5dsm (slbyme aiS” cq> DAVID
e lope Sl 10 ons Slolis )
Solow b o ye (KEGG sl oL 5 .)9_}9a)
odel 4 ojlas Jodo > o) bt o5 as ol
sl ool g5 wlul 1y DAVID o3l o550 5o .l
Sl yo do 03 (g5 2 00 plosl T 5 (59
S 5 o 41 (SIS Sy 41y Kol
ol ly ooy )3 Jds (Sogdon o 1 ojlad

2 250 i Slayrae elul oS Amd (0
55 615 5 el oai sLb KEGG oISl ol

u.m.»y MB U»L.ul 2 )Mu% 12 ol u.»l.wL.w
& Wb ol LSy low b by ,Slee
ol o.\,a15 o)Lm.f‘: J9.\? )0 QT C"L"

Ry gl Al

&5 ok sl oo (1999) ), 8en 5 g8
oS 53905 ) 5y Sem S5 b 1y g ol
33 (22)ccinl pgos (sl wywd BB o sla o3>
o1 plulid slo o 5 Jols (gla ool anlllae )
S 4l by LSy 5ot Sl 301
ale o3 5l o3 615 a3 )5 s 2050 poi
9 0F Ay a3 g UL 2j50 0 plolis
) s 29— DAVID aalyy g (s )lo
2 gge lo of 5l ool Lolad Jouo cd5
S (oo (B |y low

oL S L oedb ol o 5l L
GENETIC_ASSOCIATION_DB_DISEAS
elgl L Lagyo sl of dan (55l 45 E_CLASS
ly doby cpl cuol onds adlis Sl sla (g)lew
9 &) Cand O Gate (bl &5 djle (o 0B
M85 )lon slo 0385 glgil Lo 3l (g
odd ololis 3615 5l LeS'g) 55 sla ool .aules
5 15 o b (gl gl L Lras bloyl gyl
Sl b b low oS Elgl o L3I I ol
ol ol 53 ialed 42 oyled Jgan p3 LoS's)

ol g oxd bl slo o5 a0y 23/7
b oy glgl ) 39250 slo (o NS 53 LaSo)

LSl (5 lom 45 39290 51 (45 51 (§3RT Cand .1 5 lowid Jgu>

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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