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M31166_at gene, ralpli(_illyblgtiuced by M29540_at ANTIGEN PRECURSOR
M54995 at PPBI_D C(_)nnectlv_e tissue M31994 at ALDH1 Aldehyde dehydrogenase 1,
- activation peptide 111 - soluble
M84526_at DF D component (.)f M55150_at FAH Fumarylacetoacetate
complement (adipsin)
M96326_rnal_at Azurocidin gene M92287_at CCND3 Cyclin D3
Leukotriene C4 synthase Pre-B cell enhancing factor (PBEF)
U50136_rnal_at (LTCA4S) gene U02020_at MRNA
GB DEF = Homeodomain s .
U82759_at protein HoxA9 mMRNA U57094_at Small GTP-binding protein mMRNA
CHRNAY Cholinergic LMP2 gene extracted from H.sapiens
X70297_at receptor, nicotinic, alpha X66401 cdsl_at genes TAP1, TAP2, LMP2, LMP7
polypeptide 7 and DOB
X95735_at Zyxin X90872_at Gp25L2 protein
Y12670_at LEPR Leptin receptor Y00433_at GPX1 Glutathione peroxidase 1
P4HB Procollagen-proline, 2-
oxoglutarate 4-dioxygenase (proline
X68688_rnal_s_at ZNF33B gene J02783_at 4-hydroxylase), beta polypeptide
(protein disulfide isomerase; thyroid
hormone binding protein p55)
P4HB Procollagen-proline,
2-oxoglutarate 4-
dioxygenase (proline 4-
X05130 s at hydroxy_lase), betz_i X06182 s at KIT V-kit H_ardy-Zuckerman 4 feline
—= polypeptide (protein —= sarcoma viral oncogene homolog
disulfide isomerase; thyroid
hormone binding protein
p55)
M12959 s at TCRAT cell rgceptor 109209 s at APLP2 Amy.I0|d beta_(A4)
- alpha-chain - precursor-like protein 2
M31211_s_at MYL1 Mgigi')'ght chain M27783_s_at ELA2 Elastatse 2, neutrophil

X58431 rna2_s at

HOX 2.2 gene extracted
from Human Hox2.2 gene
for a homeobox protein

X85116 rnal_s at

Epb72 gene exon 1

TCF3 Transcription factor 3 (E2A

M31523_at immunoglobulin enhancer binding
factors E12/E47)
D88422_at CYSTATIN A D14874_at ADM Adrenomedullin
J04970_at CPM Carboxypeptidase M 104615_at SNRPN Small nuclear

ribonucleoprotein polypeptide N



https://bloodjournal.ir/article-1-930-en.html

[ Downloaded from bloodjournal.ir on 2025-07-20 ]

QF Oliee ¢ F oolad Y 0,5

<>

oo L YN Jlu s Oliie e Ais g Ol
APV 35 b o) ¢lsil sl o 536 MTSVSL
st gl YOV F e s O es 5 IS (T))wus
55 Uy 5 3 S eslizul IF-RELIEF-NB b5, 5l Lo s)
Oliizee ol Lk o) g1 Ganls ay 535 741 /5Y
&l = RELIEF-KNN 35, 3l eslial U Jlw Olaa s
AVl cows 7AF/Y Cds 4 o) O 2l
BMSF- 55, 5l eslizal L YOVY Jle 3 0L Kes 5 Ko
A0 w3 b5 sy o) ¢l Lats 4 NB
et LS AML GIALL amw ) oS gy ,ols
4y a3 5 L sal eslanal Gene SIF-NB 5y 31 Olddss
5 3T OMLIE JAFOA B3 U o)) aields
505 0o laesls 3leslawl Ly aalllas s O,
sl o Jte sLa05 bl sla il
S U5 S il 5S aalllas DL 3 5 sl s i
OF 3 Sty (= 5 Olays g Wa0) ol b
o=l o e Al Sl b 5 e Dl LIS s
o 5> 3l CM\ L XS ui)ljf 34 adles 5> Oliis
4S 34 Ll 5508 qL(.wf e o180 55 e Q_.,.\ Ol
Ol Olye cmulie Slays sla 2, 5 Lagols e b
Sl n 5 Sy alS el 5 duled J S 1y o]
(Y0358 g slan 55 )
& ol i

5 La0s bl as sl 0l aalliae ool il
L o) g1l ot 4 36 (g5l 2l (slag ;S
559555 Sl eslial bl by cdizes (VL Dl 235
gl 35 et b sslSesls slagn, S 5 wlbin)
GRS 02 3, 50 53 gl Dlerendl Ol 0 ¢ st S
23 S Olhles Ola)s

Yoo

G O SUS e iy oLl 5l Jols s
Sl eslial L 0laty Sls mopile i, & das e 0L
23 2 o, Ses sl O sl s by plas
el S ) 1 s
Ko Olaniy Dl pedle (o0l 5 SG5 o)
05 o yp s 45 5 03l o il 1 S0 5
Camnd Jos g5 0l Ol 05 YA 5 eslanad L Y ws
5 Sbske ey Lasiia BTNy S35 Lo g
G0 oo o (P dpd ) s ol Sa sl
Lo g odd Olxnl O AV Sheslanal b olaiiy Sls ol

LY b O 5 (e 453 R 5 Sldble g
L Sledbl o, g v g5 codd Obxnl 05 VYY1 eslanad
PRGNS VWV IO & S SR /A U GO
SITA el s la ) s S S 52
g sais Ol g0 5l eslied L s oliSTos

Area s s Sles s 05 Obsl gla S, eles

(LYY
Solan byl 5l Jeols slaests aallles ol s .
3 moedle 80k 0 G35 G iss by o s
s S g ol g sl 1 SSGo 5 K Ol
B o Sl 05 ¥4 5l esbizal b Y dim O e
g
O e e Al S sid 5 S5 ke
e ol bl 05 AV Sl eslizal b Ol ls popedle
LY b 05 iy s &S50 255 5 Sl o
L Sledblo g bu g sdd Ol 05 WYY 5l sl
5 SSske ey e i5 A LB N e B
s S s Lo s ol e sl S i
v 55 o 05 Ol Glaesls as gazms o) » 45 BP
Flasl a5 3B TADAY 3 | 5 diztls , Yo


https://bloodjournal.ir/article-1-930-en.html

[ Downloaded from bloodjournal.ir on 2025-07-20 ]

O SREES 4Bl

Al o5 slaesls 05 5 sl S shoe 5 (o s o)

10

11

12

References :

Sheikhpour R. Mohiti Ardekani J. The effect of
progesterone on p53 protein in T47D in cell line.
Urmia Med J 2014; 25(10): 954-60.

Parsa N. Environmental Factors, Genes and Human
Cancers. Sci Cultivation J 2012; 2(1): 12-9.
Sheikhpour R, Ghasemi N, Yaghmaei P, Mohiti J.
Immunohistochemical assessment of p53 protein and
its correlation with clinicopathological parameters in
breast cancer patients. Indian J Sci Technol 2014; 7(4):
472-9.

Toloie Ashlagi A, Mohsen Taheri S. Designing an
expert system for suggesting the blood cancer
treatment. J Health Admin 2010; 13(40): 41-50.
[Article in Farsi]

Mahmood Abadi A. Lukemia. 1st ed. Tehran: Kerdgari
Publication; 2007.p.1-56. [Persian]

Heidari M, Hajigholami A. Acute lymphocytic
leukemia with severe eosinophilia (a case report). J
Shahrekord Univ Med Sci) 2013; 15(5): 111-5. [Article

in Farsi]
Golub TR, Slonim DK, Tamayo P, Huard
C, Gaasenbeek M, Mesirov JP, et al. Molecular

classification of cancer: class discovery and class
prediction by gene expression monitoring. Science
1999; 286(15): 530-8.

Zali H, Rezaei Tavirani M, Salimian J, Aolad GR,
Basataminejad S. Gene expression networks to analysis
DNA microarray data. Scientific Journal of Ilam
University of Medical Sciences 2012; 20(4): 138-50.
[Article in Farsi]

Getz G, Levine E, Domany E. Coupled two-way cl
ustering analysis of gene microarray data. Proc Natl
Acad Sci USA 2000; 97(22): 12079-84.

Hoyle DC, Rattray M, Jupp R, Brass A. Making sense
of microarray data distributions. Bioinformatics 2002;
18(4): 576-84.

Kerr MK, Martin M, Churchill GA. Analysis of
variance for gene expression microarray data. J
Comput Biol 2002; 7(6): 819-37.

Long AD, Mangalam HJ, Chan BY, Tolleri L, Hatfield
G, Baldi P. Improved statistical inference from DNA
microarray data using analysis of variance and a
Bayesian  statistical framework. Analysis of global
gene expression in Escherichia coli K12. J Biol Chem
2001; 276(23): 19937-44.

Koga Y, Yamazaki N, TakizawaS, Kawauchi
J, Nomura O, Yamamoto S, et al. Gene expression
analysis using a highly sensitive DNA microarray for

Yor

14

15

16-

17

18

19-

20-

21-

22-

colorectal cancer screening. Anticancer Res 2014;
34(1): 169-74.

Vassella E, Galvan JA, Zlobec I. Tissue microarray
technology for molecular applications: investigation of
cross-contamination between tissue samples obtained
from the same punching device. Microarrays 2015;
4(2): 188-95.

Kohbalan M, Mohd SM, Safaai D. A review on
missing value imputation algorithms for microarray
gene expression data. Current Bioinformatics 2014;
9(1): 18-22.

Duggan DJ, Bittner M, Chen Y, Meltzer P, Trent JM.
Expression profiling using cDNA microarrays. Nat
Genet 1999; 21 (1 Suppl): 10-4.

Molaeezadeh SF, Moradi MH. Selected genes
containing microarray information using mutual
information and genetic algorithm. 13th Conf Med
Eng; 2006; 1-5.

Joroughi M, Shamsi M, Saberkari HR, Sedaaghi MH,
Momennezhad A. Gene selection and cancer
classification based on microarray data using combined
BPSO and BLDA algorithm. Computational

Intelligence Electrical Engineering 2014; 5(2): 29-47.

[Article in Farsi]

Wang Z. Neuro-fuzzy modeling for microarray cancer
gene expression data. USA: Oxford University
Computing Laboratory; 2005. p. 241-6.

Yu L, Liu H. Redundancy based feature selection for
microarray data. In Proceedings of the tenth ACM
SIGKDD international conference on Knowledge
discovery and data mining. ACM 2004; 737-42.
Chen AH, Lin EJ. The prediction of cancer
classification using a novel multi-task support vector
sample learning technique. AISS: Adv Inform Sci Serv
Sci 2011; 3(3): 92-9.

Cai H, Ruan P, Ng M, Akutsu T. Feature weight
estimation for gene selection: a local hyperlinear
learning approach. BMC Bioinformatics 2014; 15(1),
70.

Zhang H, Wang H, Dai Z, Chen M.S., Yuan Z.
Improving accuracy for cancer classification with a
new algorithm for genes selection. BMC
Bioinformatics 2012; 13(1), 298.

Azadi NA, Nouri-Jaliani K, Taheri-Kalani M.
Identifying differentially expressed genes based on
their expressions in leukemia. Koomesh 2005; 6(4):
259-64. [Article in Farsi]


http://www.ncbi.nlm.nih.gov/pubmed/?term=Golub%20TR%5BAuthor%5D&cauthor=true&cauthor_uid=10521349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Slonim%20DK%5BAuthor%5D&cauthor=true&cauthor_uid=10521349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tamayo%20P%5BAuthor%5D&cauthor=true&cauthor_uid=10521349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10521349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10521349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gaasenbeek%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10521349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mesirov%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=10521349
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martin%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11382364
http://www.ncbi.nlm.nih.gov/pubmed/?term=Churchill%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=11382364
http://ar.iiarjournals.org/search?author1=YOSHIKATSU+KOGA&sortspec=date&submit=Submit
http://ar.iiarjournals.org/search?author1=NOBUYOSHI+YAMAZAKI&sortspec=date&submit=Submit
http://ar.iiarjournals.org/search?author1=SATOKO+TAKIZAWA&sortspec=date&submit=Submit
http://ar.iiarjournals.org/search?author1=JUNPEI+KAWAUCHI&sortspec=date&submit=Submit
http://ar.iiarjournals.org/search?author1=JUNPEI+KAWAUCHI&sortspec=date&submit=Submit
http://ar.iiarjournals.org/search?author1=OSAMU+NOMURA&sortspec=date&submit=Submit
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamamoto%20S%5BAuthor%5D&cauthor=true&cauthor_uid=24403458
http://www.ingentaconnect.com/content/ben/cbio;jsessionid=4137irvvktbd9.alice
http://www.researchgate.net/researcher/2006589269_Mousa_Shamsi
http://www.researchgate.net/researcher/2006548688_Hamidreza_Saberkari
http://www.researchgate.net/researcher/2041641769_Mohammad_Hossein_Sedaaghi
http://uijs.ui.ac.ir/isee/search.php?slc_lang=en&sid=1&auth=Momennezhad
http://www.researchgate.net/publication/264554553_Gene_selection_and_cancer_classification_based_on_microarray_data_using_combined_BPSO_and_BLDA_algorithm
http://www.researchgate.net/publication/264554553_Gene_selection_and_cancer_classification_based_on_microarray_data_using_combined_BPSO_and_BLDA_algorithm
http://www.researchgate.net/publication/264554553_Gene_selection_and_cancer_classification_based_on_microarray_data_using_combined_BPSO_and_BLDA_algorithm
http://koomeshjournal.semums.ac.ir/search.php?slc_lang=en&sid=1&auth=Azadi
http://koomeshjournal.semums.ac.ir/search.php?slc_lang=en&sid=1&auth=Nouri-Jaliani
http://koomeshjournal.semums.ac.ir/search.php?slc_lang=en&sid=1&auth=Taheri-Kalani
http://koomeshjournal.semums.ac.ir/files/site1/user_files_e4351e/najjariyan-A-10-4-120-9af4c7d.pdf
http://koomeshjournal.semums.ac.ir/files/site1/user_files_e4351e/najjariyan-A-10-4-120-9af4c7d.pdf
https://bloodjournal.ir/article-1-930-en.html

Sci J Iran Blood Transfus Organ 2016; 12(4): 347-357

[ Downloaded from bloodjournal.ir on 2025-07-20 ]

Original Article
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Abstract

Background and Objectives

Microarray technology represents the expression of thousands of genes simultaneously.
Microarray analysis may not be possible without statistical analysis and artificial intelligence
methods. The aim of this paper is to diagnose acute leukemia using microarray data and data
mining algorithms.

Materials and Methods

The expression of 7129 genes of 72 patients with leukemia was used in this study. Then, by the
selection of important genes based on correlation coefficient, information gain, gain ratio and
fisher score criteria and by the use of linear discriminat, support vector machine, k nearest
neighbor, naive Bayes, Bayes net, nearest mean, logistic regression, multilayer perceptron
neural network and J48 decision tree methods on the selected genes, acute myeloid and
lymphoblastic leukemia were attemted to be diagnosed.

Results

The methods of nearest mean, support vector machine, k nearest neighbor, naive Bayes, and
multilayer perceptron neural network are able to detect acute myeloid and lymphoblastic
leukemia using 39 selected genes by the gain ratio with 100 percent accuracy. Moreover,
support vector machine method using 87 selected genes by information gain and support vector
machine method using 133 selected genes by information gain are able to detect acute myeloid
and lymphoblastic leukemia with 100 percent accuracy.

Conclusions

The results of this study showed that gene selection and data mining algorithm are able to
diagnose leukemia with high accuracy. Therefore, appropriate decisions can be made using
these methods about the how of the diagnosis and treatment of patients.

Key words: Acute Lymphoid Leukemia, Acute Myeloid Leukemia, Microarray Analysis, Data
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