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ABSTRACT
Article Info: ET e s 1o WAty In acute myeloid leukemia, a large number of immature cells develop, which can
11 Apr 2020 related to some single nucleotide polymorphisms presence in positions of genes that encodes enzymes
17 May 2020 ¢ involved in cell activation and evolution signaling pathways. In this study, the association of rs104893674
0102020 . (A/C)polymorphism with the risk of Acute Myeloid Leukemia (AML) in samples obtained from Fars and

Isfahan Province hospitals was investigated.

In the present case-control study conducted at Islamic Azad University of Kazerun in
2019, 94 AML patients and 99 age and sex-matched healthy individuals were enrolled. The rs104893674
(A/C) polymorphism was determined by Tetra Primer ARMS PCR method. Data were analyzed by SPSS
(version23) software using Chi-square statistical test.

This study with research ethics code IR.IAU.KAU.REC.1398.051 has been approved
by Research Ethics Committee of Islamic Azad University of Kazerun.

Keywords: EBMIE The results of this study showed a significant, allele and genotype-specific Association between
Acute myeloid rs104893674 (A / C) polymorphism with risk of AML. Thus, there are more likely to develop AML in AC
leukemia, ZAP-70, © genotype, individuals with A allele at this polymorphic site (P=0.000).

Leukemia, Polymor- The association of acute myeloid leukemia with the genetic polymorphism of the ZAP-70
phism : protein can be considered as an option for prognosis of this complication in susceptible individuals.

abnormal and immature myeloid cells in the bone mar-
row and peripheral blood [6].

1. Introduction
Polymorphisms in a gene locus expressing proteins

cute myeloid leukemia, with an annual involved in the development and activation of myeloid
incidence of about 3.5 per 100,000 peo- cells may play a role in the immaturity of these cells.
ple, is the most common form of acute The ZAP-70 gene provides instructions for the produc-
leukemia in adulthood [4, 5]. In this tion of the zeta-chain-dependent protein kinase, which
heterogeneous cancer, in terms of phe_ is part of the signaling pathway for the evolution and
notype and genotype, due to genetic changes in blood activation of blood cells. rs104893674 (A/C) is a single
precursor cells, the natural growth and differentiation nucleotide polymorphism of the Z4P-70 gene, which
of these cells is altered and causes the accumulation of due to its location inside the exon can directly increase
T e u
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or decrease the function of the gene and subsequently
increase or decrease the susceptibility to disease.

2. Materials and Methods

This case-control study was performed on 94 patients
with acute myeloid leukemia as a case group and 99
healthy individuals as a control group. All adults with
acute myeloid leukemia diagnosed by a specialist, were
included in the patient group. Also, people without cancer
who were age- and sex-matched with cancer patients were
included in the control group. Individuals with a history
of any internal disease were excluded from the study. A
total of 5 ml of peripheral blood was collected from the
subjects. DNA was then extracted by “salting out”” method
and transferred to the freezer at -20° C. The quality of the
extracted DNA was determined on 1% agarose gel and the
1rs104893674 (A/C) polymorphism was determined using
Tetra-primer ARMS PCR technique. Data were analyzed
using SPSS v. 23 and Chi-square statistical test.

3. Results

The results of Tetra-primer ARMS PCR test showed 169
bp amplified fragments for CC genotype and 237 bp for AC
genotype resulting from Z4P-70 gene amplification at posi-
tion rs104893674 (A/C). Since no AA genotype was found
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Figure 1. ARMS-PCR product from ZAP-70 gene amplifica-
tion at rs104893674 (A/C) position

in the samples, no amplified product was shown on the gel.
The results of chi-square test showed a significant relation-
ship between the control group and the patient group in
the frequency of both alleles A and C in the polymorphism
15104893674 position (P=0.000). There was a significant re-
lationship between the control group and the patient group in
the frequency of CC and AC genotypes in the polymorphism
1104893674 position (P=0.000) (Table 1 & 2).

4. Discussion and Conclusion
In acute leukemia, the bone marrow produces large

amounts of immature white blood cells, and the normal
production of white blood cells stops, leading to a loss of

Table 1. Comparison of the frequency of alleles A and C at the rs104893674 polymorphism position in patients

No. (%) The Ratio of Chances
Allele P
Patient Group Control Group Total (High Domain - Low Domain)
A 94 (50) 62 (31) 156 (40.4) 2.19(1.44-3.32) 0.000
C 94 (50) 136 (68) 230(59.6) 1.47 (1.20-1.80) 0.000
Total 188 (100) 198 (100) 386 (100) - -
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Table 2. Comparison of the frequency of CC, AC and AA genotypes at 15104893674 polymorphism position in patients

No. (%) The Ratio of Chances
Genotype P
Patient Group Control Group Total (High Domain - Low Domain)
AC 94 (100) 62 (62.6) 156 (80.8) 1.57(1.37-1.85) 0.000
cc 0(0.0) 37(37.4) 37(37.4) 1.09 (0.66-0.97) 0.000
AA 0(0.0) 0(0.0) 0(0.0) - 0.000
Total 94 (100) 99 (100) 193 (100) = =
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the body’s ability to fight disease [2]. Given that research
has linked leukemia to genetics, one of the most important
and accurate ways to diagnose and predict the disease is to
use people’s DNA and genetic information [15].

Following the argument that rs104893674 mononucleo-
tide polymorphism is located within the exon and can di-
rectly increase or decrease gene function and consequently
increase or decrease susceptibility to disease, the results
of the present study are significantly associated with ge-
notypic specificity and showed an allele for rs104893674
polymorphism with a risk of acute myeloid leukemia. It
was found that people with AC genotype and “A” allele in
this polymorphic position are more prone to acute myeloid
leukemia. Therefore, considering the significant association
of rs104893674 polymorphism with the risk of acute my-
eloid leukemia, it can be concluded that genetic markers are
strong predictive strategies with high sensitivity for early
detection of acute myeloid leukemia (Figure 1).
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