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ABSTRACT

Our study aimed to investigate the association between multidrug resistance BCR/ABL1 gene polymorphisms
associated with chronic myeloid leukemia (CML). The BCR/ABL1 oncogene contributes to the progress of CML
clones. BCR/ABL played significant roles in the pathogenesis in CML. Expression of BCR-ABL in patients were
88.9%, while in control was 6.7%
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INTRODUCTION

Leukemia is an undermining clonal issue of the hHepwietic system with astounding heterogeneity ghdstly
expectation. Starting late, the recurrence of lenikeextended gradually [1]; regardless, the casticharacteristic
segments of leukemia have not been totally enligddg2]. Epidemiological and case control considerge found
that basic biological exposures add to the pathegjenof leukemia [3]. In addition, past confideniality

association techniques and genome wide conneatiomsés on have perceived the presence of obtameetig
vulnerability to this ailment [4 7]. Subsequenilyis generally viewed as that the causation istifactorial and that
the relationship between exogenous or endogenqasares and innate frailty accept a basic patteretiology of
leukemia [2].

Notwithstanding being an outstandingly specific anétable sub-nuclear treatment for curbing TK tlisrapeutic
reasonability can be limited in a couple of pasewho develop a resolved phenotype at disease ongetthe
midst of development to both the animated stagéoasavay crisis [8, 9]. An uplifting in the dose iofatinib from
400 mg/d to 600-800 mg/d can be permitted in patiemo had a basic hazardous response or treafrastration,

as portrayed by the European Leukemia Net [10]. él@w these helpful date-books are not recommended f
patients with imatinib extremism, or who make banarrow aplasia as a discretionary impairment totiimia
and/or interferon treatment [11, 12]. A choiceasuse diverse TKIs, for instance, dasatinib ortimilb [13, 14].
These are more customarily used as a piece ofnpatigth changes in the BCR-ABL quality which cowddliver
dissatisfaction of accommodating response to intmténother proposed TKI drug-resistance framewiserthis can
be made by an inadequate solution obsession antfaeellular level, as the outcome of element gpamt being
mediated by the over-verbalization of the ABC-tgaorsers P-glycoprotein (P-gp) and/or BCRP (chdseds safe
protein), encoded by the MDR1/ABCB1 and ABCG2 digdi independently [15, 16]. Assortments in single-
nucleotide polymorphisms (SNPs) of MDR1/ABCB1 hadeen portrayed as potential components relatetigo t
clinical-helpful improvement of a couple of diseai§#4].
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The up-control of drug transporters (ABCB1-ABCGR8)ane of specific explanations behind Imatinib sisice,
since it can be effluxes through MDR1 (ABCB1) tamders (17). Upregulation of prescription trange results
in redesigned opportunity of pharmaceutical frora gfhone realizing decreased drug availability aretlioine
resistance. Along these lines, the examination287G T polymorphism in exon 21 of MDR1 quality wik helpful
in dose change of imatinib, which should be fruitfuhere ought to emerge an event of Imatinibesaiividuals
(18, 19). (2)

As a result of the hugeness of choosing the piéc@N¥s in the response to the CML treatment, thidyswas
expected to investigate the allele and genotypguérecies of SNPs ABCB1 C3435T and ABCG2 C421A inLCM
patients encountering IM treatment and to makeeseh# particular genotype case of these SNPs hayeeffect in
mediating extraordinary response and impenetrgkiditiM. The second objective was to source outaltele and
genotype frequencies between average controls didpatients in our masses and evaluate their doutiory part
in interceding CML helplessness peril (20).

EXPERIMENTAL SECTION

Study Subjects:
The practical side of the study was done in théopdoetween “September 2015 until July 2016”.Onadnrad and
ninety samples were collected. Two enrolled graafpsubjects were involved in this study.

Patients:

This study includes 90 patients with Chronic Mydldieukemia (CML) admitted to Marjan Hospital. Pat&e
included (51 males and 63 females), with an aggedB-76) years, they were diagnosed by speciatiigsicians
and selected in the current study. Blood and sesaimples taken from every patient and control fgathiroughly
examined.

Laboratory criteria for diagnosis; Complete Bloodu@t (C.B.C.) and Fluorescent In Situ Hybridizat{&hSH)

Healthy control group:
Sixty of actual healthy persons from various Inagpulations were arbitrarily involved in the study.

Blood Sampling:

About five milliliters of venous blood were collect from each patient in the study. The blood wagldd into two
parts: one part (about two milliliters) was colletttinto EDTA containing tubes. The second parteftilood was
placed in gel tube for thirty minutes, then transfd to plain tube and serum was obtained by ifegéation at
3000 rpm for 15 min ; after that the serum colldcend kept in the freezer (-20 °C) until it was duder

immunoassay.

Isolation of genomic DNA:

Genomic DNA was used for molecular study by seauesdtfrom the fresh blood which collected whichextkd in
tubes of anticoagulant EDTA and for frozen bloothgkes we recommended using protease K were appéied)
for DNA purification; Promega Wizard genomic kifEhe isolation of DNA depended on the 5 stage proeed
utilizing salting out techniques (Sambrook et 5989):

* Lysis of the RBCs in the Cell Lysis Solution.

* Lysis of the WBCs and their nuclei in the Nucleisis/Solution.

The cellular proteins were then removed by a s#lpoecipitation step using the Protein Precipatatsolution.
» The genomic DNA was concentrated and desalteddprdpanol precipitation.

» The genomic DNA was rehydrated using the DNA Reatidn Solution.

Isolation kit Components:

Components Amoun Components Amoynt
Cell Lysis Solution 500 ml| Protein Precipitationl@mn | 125 ml
Nuclei Lysis Solution| 250 ml DNA Rehydration Sobuti 100 ml

The Estimation of DNA Concentration and Purity:
The DNA concentration of samples was estimateddayguthe Nano drop by putting 2.5ul of the extrdddNA in
the machine to detect concentration in ng/uL ardpihrity detected by noticing the ratio of optidansity (OD)
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260/280 nm to detect the contamination of samplitls protein. The accepted 260/280 ration for pumidgyDNA
was between 1.7-1.9.

Tris Borate EDTA Buffer preparation (1X TBE)
This solution was prepared by adding 900 ml Distdlter to 100 ml 10X TBE (Promega/ Germany) ,forgninliter
of( 1x) TBE buffer (Sambrook and Russel, 2001).

Preparation of agarose gel:

1- The amount of 1 X TBE (100 ml) was taken in aks

2- Agarose powder (1.5 gm) was added to the buffer

3- The solution was heated to boiling using a nvi@aee oven for 2 min.
4-Ethidium Bromide (dul) of (10mg/ml) was added to the agarose solution.
5- The agarose was stirred in order to be mix aaitdlamaking bubbles.

6- The solution was left to cool down at 50 — 6Q oC

Casting of the horizontal agarose gel:

Subsequent to settling the brush in 1 cm a long fn@y one edge, the agarose game plan was filledy¢h plate.
The agarose was allowed to bond at room temper&ui@0 minutes. The modified brush was absolutelyoved
and the gel plate was set in the gel tank. The veark stacked with 1 X TBE support until it accorapéd 1-2 mm
over the surface of the gel.

DNA Loading & Electrophoresis:

DNA (3 ul) was mixed with (2ul) loading dye. The samples loaded carefully ifte individual wells of the gel,
and then electrical power was turned on at 70feolil hour, afterwards the DNA moved from cathoddd anode
(+) poles. The Ethidium Bromide stained bands enghl were visualized using UV. Transilluminato8&0 nm and
photographed.

PCR Technique:

In this study four types of PCR were used includeMS, RFLP, multiplex and conventional PCR, to detec
mutation genes by using ten primers as shown ifiall@ving table. The primers were supplied by Bien (Korea)
Organization as a lyophilized result of variousopimls fixations. Lyophilized preliminary was diskgrated in a
free DNase/RNase water to give a final concentnadi®l100 pmolil and kept as a stock in -20°C, to prepargM0
concentration as work primer re suspended 10 piniol/90 pl of free DNase/RNase to reach a final concentnatio
10uM (21, 22, 23, 24).

Detection of BCR-ABL kinase
By using conventional PCR, BCR-ABL was analyzechwitodification of the method that described by (fsval.
and et al., 2013). Sets of primer manufactured iop&er, Korea. The primer sequences:

5'- TTCAGAAGCTTCTCCCTGACAT - 3
5 -TGTTGACTGGCGTGATGTAGTTGCTTGG - 3

PCR optimization was done as a first step by uaiggadient temperature. This is highly importantiétermine the
optimum annealing temperature. The PCR reactionum@xor gradient consisted of 5ul template DNA| Bjaster
mix, 5ul of each forward and reverse primer in 20ftotal reaction volume. PCR condition of gratties shown in
the following table.

Table (1) gradient condition for BCR-ABL

Step Temperature C° Time/min.  Cycles
Initial denaturation 94 1 1
Denaturation 94 1 40
Annealing Zones 56-58-60-62-64-66 1 40
Extension 72 1 40
Final extension 72 10 1
Storage 4
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BCR-ABL gene (456 bp)

300bp ..
200bp -
100 bp
Figure ( 1 )electrophoresis of PCR products for BCR-ABL gene, Lanes from 1-14 revealed the BCR-ABL

(456 bp), L lanes contain the 100 bp DNA LADDER, N control NEGATIVE, 2% NuSieve® 3:1 aparose gel in
1X TBE buffer containin g 0.5pl ethidium bromide.

After the determination of optimum annealing tenapere for BCR-ABL genes by selecting the clearesidowhich

is 62 C°, PCR mixture was 5ul DNA, 5ul master nib& forward and reverses primer. PCR conditionsewer
performed as in the following tables .Amplicon wargalyzed on 2% agarose gel tainted with 0.5 petimtdium
bromide. The BCR-ABL gene produce 456bp. (Evanartd. et al., 2013)

Table (2) PCR condition for BCLR-ABL

Step Temperature CP Time/mifi.  Cyclés
Initial denaturation 94 1 1
Denaturation 94 1 40
Annealing 62 1 40
Extension 72 1 40
Final extension 72 10 1
Storage 4

Table (3) Sequence of primers

GENE Primer bp.
Forward 5'- TTCAGAAGCTTCTCCCTGACAT - 3' 456
Reverse| 5TGTTGACTGGCGTGATGTAGTTGCTTGGR'

Ber-ABL Kinase

RESULTS AND DISSCISION

Detection of BCR-ABL gene

Philadelphia chromosome manifestation of the, tt{8;t22) chromosomal translocation and the creatibthe
BCR/ABL fusion protein is the hallmark of chronig/etoid leukemia (Zhu, Y. and Qian, S. X., 2014;,(aj 2014).
The BCR/ABL1 oncogene contributes to the progré<sML clones (25).BCR/ABL played significant rol@sthe
pathogenesis in CML (26). Expression of BCR-ABlLpatients were 88.9% , while in control was 6. &&lkow in
table(4) ,this explain the close correlation betwvéee incidence of disease and BCR-ABL percentabergby it
will use in the assessment of prognosis, treatmedtmanagement of CML patients (27).

Table (4) the relation of BCR-ABL kinase and somelimical parameters

BCR-ABL Kinase gene
Criteria Control CML P value
Mean SD Mean SD

Age 49.2+9.11] 46.8+13.2 NA
TNF (pg/ml) | 52.9+12.8] 219.8+19.F
IL-18 (pg/ml) | 50.1+49.5| 339.2+29.Y
IL-6 (pg/ml) 4.2+1.1 26.1+2.7 <0.005
IL-1 (pg/ml) 16.3+3.9 57.4+11.5 '
IL-2 (pg/ml) 56.7+14.2| 132.4+15.8
Ph+ 96.3 0

PCR amplification for BCR-ABL gene was made for [@flient samples, PCR product was 456 bp as one 286 agarose as revealed in
figure 1.
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