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Abstract : Associations between polymorphisms for genes encoding enzymes involved in 

biotransformation of xenobiotics and susceptibility to several cancers have been shown in 
several studies. The aim of the present study is to investigate the influence of cytochromes 

P450 (CYP450) 3A5*2 &6 gene polymorphisms in susceptibility to chronic myeloid leukaemia 

(CML). 
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Introduction: 

Leukemia is defined as the accumulations of single, hematopoietic cells in the bloodstream or lymph
1, 2

. 

Generic cells (hematopoietic stem cells) mature into either myeloid or lymphoid ancestral cells from which all 
other specialized cells arise

3, 4
.Chronic Myeloid leukemia is a hematopoietic stem cell disorder that causes 

uncontrolled cell proliferation of white blood cells 
5, 6

. CML results from a reciprocal translocation between the 

chromosome 9 which contains Abelson Kinase domain and the chromosome 22 which contains Breakpoint 

Cluster Region t(9;22) 
7, 8

. As a result of this translocation the regenerated 2 chromosomes are called 
Philedelphia Chromosome (Ph). Approximately 95% of CML patients have this Ph chromosome. This Ph 

chromosome encodes for an oncoprotein called BCR/ABL, This oncoprotein has a tyrosine kinase activity 

which phosohorylates a number of substrates and causes increased mitogenic activation, uncontrolled cell 
proliferation and decreased apoptosis 

8, 9
. 

The CYP3A enzymes are the most abundant form of CYP enzymes in the liver and consist of the four 
isoforms CYP3A4, CYP3A5, CYP3A7, and CYP3A43.CYP3A4 and CYP3A5 account for the majority of 

CYP3A activity in adults and metabolize a wide range of drugs. However, CYP3A5 is frequently inactivated in 

Caucasian populations due to the non-functional CYP3A5*3 genotype 
10,11

. The CYP3A5 gene is a part of a 

cluster of cytochrome P450 genes: CYP3A4, 3A5, 3A7 and 3A43, localized on chromosome 7q21.1 position 
12

. 

Experimental Part 

Study Subjects: 

The practical side of the study was done in the period between “September 2015 until June 2016”.One 

hundred and fifty samples were collected. Two enrolled groups of subjects were involved in this study.  
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Patients: 

This study includes 90 patients with Chronic Myeloid Leukemia (CML) admitted to Marjan Hospital. 

Patients were included (38 males and 52 females), with an age range (8-76) years, they were diagnosed by 
specialist physicians and selected in the current study.  Blood and serum samples were taken from every patient 

and control having thoroughly examined.  

3.1.2. Healthy control group  

Sixty of actual healthy persons from various Iraqi populations were arbitrarily involved in the study. 

Blood Sampling: 

About five milliliters of venous blood were collected from each patient in the study. The blood was 
divided into two parts: one part (about two milliliters) was collected into EDTA containing tubes for genetic 

part. The second part of the blood  was placed in gel tube for thirty minutes, then transferred to plain tube and 

serum was obtained  by centrifugation at 3000 rpm for 15 min ; after that the serum collected and kept in the 
freezer (-20 ºC) until it was used for the immune and viral assay. 

Isolation of genomic DNA:  

Genomic DNA was used for molecular study by sequestered from the fresh blood, which collected in tubes 

of anticoagulant EDTA and for frozen blood samples we recommended using protease K were applied using for 
DNA purification; Promega Wizard genomic kits. The isolation of DNA depended on the 5 stage procedure 

utilizing salting out techniques 
13, 14

: 

 Lysis of the RBCs in the Cell Lysis Solution. 

 Lysis of the WBCs and their nuclei in the Nuclei Lysis Solution. 

 The cellular proteins were then removed by a salt out precipitation step using the Protein Precipitation 

Solution. 

 The genomic DNA was concentrated and desalted by Isopropanol precipitation. 

 The genomic DNA was rehydrated using the DNA Rehydration Solution. 

The Protocol for DNA Separation: 

Procedure which provided with Promega kit was recommend for DNA separation as reveled in bellow. 

The Estimation of DNA Concentration and Purity: 

The DNA concentration of samples was estimated by using the Nano drop by putting 2.5μl of the 

extracted DNA in the machine to detect concentration in ng/μL and the purity detected by noticing the ratio of 
optical density (OD) 260/280 nm to detect the contamination of samples with protein. The accepted 260/280 

ration for purifying DNA was between 1.7-1.9. 

PCR Technique:  

In this study conventional PCR was used to detect mutation genes by using two primers as shown in the 

following table. The primers were supplied by Bioneer (Korea) Organization as a lyophilized result of various 
picomols fixations. Lyophilized preliminary was disintegrated in a free DNase/RNase water to give a final 

concentration of 100 pmol/μl and kept as a stock in -20ºC, to prepare 10μM concentration as work primer re 

suspended 10 pmol/μl in 90 μl of free DNase/RNase to reach a final concentration 10μM. 
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Table (1) Sequence of primers 

 

 

 

 

 

 

 

Detection of CYP3A5*2 and CYP3A5*6 genes 

The CYP3A5*2 and CYP3A5*6 genes were amplification by conventional PCR using an alteration of the 

process designated by Sailajaet al., (2010). The primer sets manufactured by Bioneer, KoreaGradient condition 

of CYP3A5*2 is explained in the following table. The PCR reaction mixture for gradient consisted of 5µl 
template DNA, 5µl master mix, 5µl forward and 5µl reverse primer in 20 µl of total reaction volume. 

Table 2 gradient condition for CYP3A5*2 

Step Temperature C° Time/min. Cycles 

Initial denaturation 95 5 1 

Denaturation 95 1 30 

Annealing Zones 51-53-55-57-59-61 1 30 

Extension 72 1 30 

Final extension 72 7 1 

Storage 4 ∞ 

 

Optimum result revealed with the temperature 53°C. Then PCR amplification was done as illustrated in 

the following table, to get PCR 155bp product for CYP3A5*2. 

Table 3 PCR condition for CYP3A5*2 

Step Temperature C° Time/min. Cycles 

Initial denaturation 95 5 1 

Denaturation 95 1 30 

Annealing 53 1 30 

Extension 72 1 30 

Final extension 72 7 1 

Storage 4 ∞ 

 

Electrophoresis was done on 2% Agarose gel using 1X TBE buffer system at 70V for 30 min and 100V 

for 30 min., then they were analyzed in a gel documentation system.While the gradient condition of CYP3A5*6 

differs slightly from condition of CYP3A5*2, as explained in the following table. The PCR reaction mixture for 

gradient consisted of 5µl template DNA, 5µl master mix, 5µl forward and 5µl reverse primer in 20 µl of total 
reaction volume. 

 

 

 

Genes Primer 
Size 

Product 
References 

CYP3A5*

2 

Forward 
5’- CTCTTTAAAGAGCTCTTT 

TGTCTCTCA- 3’ 108 
Sailaja1 et al., 

2010 
Reverse 5’- GTTGTACGCCACACAGCACC - 3’ 

  

CYP3A5*

6 

Forward 5’- GATAGTTCTGAAAGTCTGTGGC - 3’ 

495 
Sailaja1 et al., 

2010 Reverse 
5’- GAGAGAAATAATGGATCTAAGAAACC 

-3’ 
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Table 4 gradient condition for CYP3A5*6 

Step Temperature C° Time/min. Cycles 

Initial denaturation 95 5 1 

Denaturation 95 1 30 

Annealing Zones 49-51-53-55-57-59 1 30 

Extension 72 1 30 

Final extension 72 7 1 

Storage 4 ∞ 

 

The clearest band was in 53C°.PCR amplification was done as mentioned in (3-16) table, to get 268 bp. 

PCR product for CYP3A5*6 
13, 14

. 

Statistical analysis 

Eventuality information was statistically evaluates by achieved with Statistical Package for the Social 

Science (SPSS) 15.0. Chi square test was calculated to test the significance of differences in proportions and 

Genotype relationship with the existence of CML in addition to prognosis. P values calculated using two-tailed 
with significance level p<0.05. 

Results & Discussion 

CYP3A5*2 and CYP3A5*6 genetic polymorphism Association CML patients 

In the present study, CYP3A5*6 was seen in both of the CML patients and controls with non-basic 
complexities between them, 65% in controland 61.1 % in patient so that CYP3A5*6 aren't valuable atomic 

mechanical gathering to perceive the tribulation. 

polymorphism of CYP3A5*2 with decreased mRNA expression prompts medication toxic quality and 

coming about DNA hurt which might be accountable for contamination development. In the present study, 

basic decreased of CYP3A5*2 genotype (32.2% )in CML social affair was watched which displayed that the 

defeat the CYP3A5 expression related with specific allele which will be mutant might be cause for the storing 
up of xenobiotics or endogenous steroids in different tissues which may impel genotoxicity that provide the 

peril for susceptibility frailty.  

Regardless of what might be ordinary, past studies reported essentially indistinguishable rates of 

CYP3A5*2 allele in both the leukemia gathering and controls 
15, 16, 17, 18

.  

However past studies on strong tumors depicted a principal relationship of polymorphism of 

CYP3A5*2 with esophageal 
19

 non-little cell lung 
20

 and prostate advancements 
21, 22, 23

. Petrovaet al depicted 

that CYP3A5 assortments were not associated with the event of colorectal improvement in Bulgarian masses 
24, 

25
.  

This study recommends that nature of polymorphism for CYP3A5*2 in CML patients may be 

associated in giving broadened peril for CML change and contamination improvement. In this manner the 
examination of CYP3A5*2 quality polymorphisms may be helpful in keeping up the CML patients for 

improvement
26, 27, 28

. 

Table (5) show the relation between genes and sex 

Genes 

Gender/Control 
Total 

Gender/CML 
Total 

P-

Value Male Female Male Female 

No % No % No % No % No % No % 

<0.005 CYP3A5*2 2 1.3 11 7.1 13 8.3 19 3.8 10 2.0 29 5.7 

CYP3A5*6 16 10.3 23 14.7 39 25.0 24 4.7 31 6.1 55 10.9 
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Figure (1) electrophoresis of PCR products for CYP3A5*6 and CYP3A5*2 gene. From left; lanes 1-6 

revealed the CYP3A5*6 (495 bp) From right; lanes 1-6 revealed the CYP3A5*2 (108 bp) L lane contain 

the 100bp DNA Ladder, 5 % NuSieve® 3:1 agarose gel in 1X TBE buffer containing 0.5μl ethidium 

bromide 

References 

1. Kindt, T.; Goldsby, R. and Osborne, B. Immunology. New York: W.H. Freeman and Company.2007. 
65-114. 

2. Israa Hussein Noor Hassan, Ali Hussein Al-Marzoqi and Zainab Wahab Maroof. Incidences of 

glutathione-Stransferase genotypes among Iraqi patients associated with chronic myeloid leukemia 
International Journal of PharmTech Research.2016; Vol.9, No.8, pp 166-173. 

3. Ali Hussein Al-Marzoqi, Ammal Ragib Shemran, Raad Abbas Kadhim, Zainab Haider Al-Mosawi, 

Lina Hassan Alasady, Worood Hamza Aldahmushe, Worood Alwan Al- Jeafry, Shahad Mohammed 

Darwal, Shahad Muhsen Hattem, Shahad Faddle Hashim. GENETIC LINKED TO LEUKEMIA: 
ROLE OF POLYMORPHISMS IN CANDIDATE GENES INTERCONNECTED TO LEUKEMIA. 

World Journal of Pharmaceutical Research. 2015. Volume 4, Issue 5, 270-276. 

4. Angelica,A. Analysis of current and potential treatments for chronic lymphocytic leukemia senior, 
Thesis submitted in partial fulfillment of the requirements for graduation in the honors program liberty 

university.2011. 5-35. 

5. Ali H. Al-Marzoqi, Hawraa J. Kadhim, Ammal R. Shimran, Nebras M. Al-Khafaji, Sabreen A. Kamal, 
RusulAdilNaji, ZubaidaAmer Faisal, Sarah Abbas Fakhri and Redaah Abd-Alrazzak. Human 

malignancy associated with Y chromosome: Genotypes and haplotypes associated with susceptibility to 

Colorectal Cancer patients. Journal of Chemical and Pharmaceutical Research, 2016, 8(4):919-927. 

6. Deininger, MW; Goldman, JM and Melo, JV. The molecular biology of chronic myeloid leukemia. 
Blood, 2000. 96, 3343-56.  

7. Tasahel Hamid Al-Dulaimi, HawraaWahab Aziz, Ali Hussein Al-Marzoqi, SaadAbd Al-Aziz, SoadAbd 

Almahdi Mohsin. Molecular Characterization and Antibiotic Susceptibility of Diarrheagenic 
Escherichia coli from Children. Medical Journal of Babylon. 2015. Vol. 12- No. 2. 

8. Van Schaik, R.H.; van der Heiden, I.P.; van den Anker, J.N. and Lindemans, J. CYP3A5 variant allele 

frequencies in Dutch Caucasians. Clin Chem.2002. 48, 1668-7. 

9. Mirghani, R.A.; Sayi, J.; Aklillu, E.; Allqvist, A.; Jande, M. and Wennerholm, A. CYP3A5 genotype 
has significant effect on quinine 3-hydroxylation in Tanzanians, who have lower total CYP3A activity 

than a Swedish population. Pharmacogenet Genomics. 2006. 16, 63745. 



Ali Hussein Al-Marzoqi et al /International Journal of PharmTech Research, 2016,9(12): 634-639. 639 

 

 
10. Sambrook, J and Maniatis, T. Molecular cloning: a laboratory manual. Second edition. New York: Cold 

Spring Harbor Laboratory Press(1989) . 

11. Sailaja,K;  Surekha,D;  NageswaraRao,D;  Raghunadha Rao,D and Vishnupriya,S. (2010).Analysis of 

CYP3A5*3 and CYP3A5*6 Gene Polymorphisms in Indian Chronic Myeloid Leukemia Patients.Asian 
Pacific J Cancer Prev, 11, 781-784 

12. Liu, TC; Lin, SF and Chen, TP. Polymorphism analysis of CYP3A5 in myeloid leukemia. Oncol Rep, 

2002. 9, 327-9. 
13. Blanco, JG; Edick, MJ and Hancock, ML. Genetic polymorphisms in CYP3A5, CYP3A4 and NQO1 in 

children who developed therapy-related myeloid malignancies. Pharmacogenetics, 2002. 12, 605-11. 

14. Aplenc, R; Glatfelter, W and Han, P. CYP3A genotypes and treatment response in paediatric acute 

lymphoblastic leukaemia. Br J Haematol, 2003. 122, 240-4. 
15. Bajpai, P; Tripathi, AK and Agrawal, D. Genetic polymorphism of CYP3A5 in Indian chronic myeloid 

leukemia patients. Mol Cell Biochem, 2010. 336, 49-54. 

16. Dandara, C; Ballo, R and Parker, MI . CYP3A5 genotypes and risk of oesophageal cancer in two South 
African populations.CancerLett, 2005. 225, 275-82. 

17. Varala, MH; Mattila, H and Ohtonen, P. The interaction of CYP3A5 polymorphisms along the 

androgen metabolism pathway in prostate cancer. Int J Cancer, 2008. 122, 2511-6. 

18. Raad Abbas Kadhim, Ali Hussein Al-Marzoqi, Zahraa Mohammed Al-Taee. Genetic susceptibility 
associated with toxoplasmosis; genetic polymorphism, molecular and immunological study. Al-Kufa 

University Journal for Biology 2016. VOL.8. NO.2. 

19. Nogal, A; Coelho, A and Araujo, A. CYP3A5*3 genotypes and advanced non-small cell lung cancer 
development. J ClinOncol, 2007. 25, 21030. 

20. Ali Hussein Al-Marzoqi, Nisreen Kaddim Radi, Ammal Raqib Shamran. Human Genetic Variation 

Susceptibility Associated With Hbv: Analysis Of Genetic Markers Susceptibility To Hepatitis B 
Among Patients In Babylon Province. World Journal of Pharmaceutical Research. Vol 4, Issue 4: 102-

113. 

21. Petrova, DT; Yaramovb, N and Toshevb, S. Genotyping of CYP3A5 polymorphisms among Bulgarian 

patients with sporadic colorectal cancer and controls. Onkologie, 2007. 30, 559-63. 
22. Lena Fadhil, Ali Hussein Al-Marzoqi, Zahraa Mohammad Al Taee, and Ammar A Shalan. Molecular 

and Phenotypic Study of Virulence Genes in a Pathogenic Strain of Pseudomonas aeruginosa isolated 

from various clinical origins by PCR: Profiles of genes and Toxins. Research Journal of 
Pharmaceutical, Biological and Chemical Sciences. 2016. 7(1): 590-598. 

23. Sabreen A. A. Kamal, Ruqaya M. J. Awadh, Ali H. M. Al-Marzoqi. Genetic study of TORCH 

infections in women with bad obstetric history: multiplex polymerase chain reaction for detection of 
common pathogens and agents of congenital infections Journal of Biology, Agriculture and Healthcare. 

2013. Vol.3, No.18; 49-53. 

24. Ali H. Al-Marzoqi, HaiderSh. Obaies, Ali M. Saad. Molecular and Cytopathological study on 

etiological agents responsible of Sexually Transmitted diseases. International Journal of PharmTech 
Research. 2016. Vol.9, No.6, pp 357-365. 

25. Druker, BJ; Sawyers, CL; Capdeville, R; Ford, JM; Baccarani, M and Goldman, JM. Chronic 

myelogenous leukemia. Hematology (Am SocHematolEduc Program).2001.87-112. 
26. Ali Hussein Al-Marzoqi, Zahraa M. Al-Taee& Nada Khalid Ahmed. Cytokine Profiles Among 

Asthenospermic Men With Chlamydia Trachomatis Infections: Concentrations And Significance Of 

Multiplex Seminal Fluid Cytokine And Other Immunologic Factors. 2014. I.J.S.N., Vol.5 No.1; 1-6. 

27. Israa Hussein Noor Hassan, Ali Hussein Al-Marzoqi and Zainab Wahab Maroof. Pharmacogenetics and 
Molecular study on BCR/ABL Inhibitors connected with Chronic Myeloid Leukemia; Genotype 

variability polymorphism among Babylon population. Journal of Chemical and Pharmaceutical 

Research, 2016, 8(7):220-224. 
28. Shah, N.P. Medical Management of CML. Hematology.2007. 371-375. 

 

 

***** 

https://scholar.google.com/citations?view_op=view_citation&hl=en&user=DHMrUOIAAAAJ&citation_for_view=DHMrUOIAAAAJ:_FxGoFyzp5QC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=DHMrUOIAAAAJ&citation_for_view=DHMrUOIAAAAJ:_FxGoFyzp5QC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=DHMrUOIAAAAJ&citation_for_view=DHMrUOIAAAAJ:_FxGoFyzp5QC

