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Abstract :

Acute myeloid leukemia is a malignant hematological disease characterized by the proliferation of medullo-
blasts or primary cells that fail to undergo normal differentiation. It can also be defined as leukemia or bone mar-
row cancer - which occurs in the tissue within the bone in which blood cells are made and in which immature (can-
cer) cells accumulate (Newell and Cook., 2021). *Acute” in myelogenous leukemia indicates progression It is called
myelogenous leukemia because it affects a group of white blood cells that develop normally in different types of
mature blood cells such as red blood cells and platelets.This study included 80 acute myeloid leukemia and control
samples, comprising 50 samples for Patients and 30 for control healthy ( age range from 20 to 70 years), We de-
termined the frequency of IFN -y -784 T/A gene polymorphism by tetra-amplification refractory mutation system
(TARMS-PCR). Also, we determined the association of IFN-y -784 T/A polymorphism with acute myeloid leukemia in
Iraqi patients. The results show high frequency for allele A (88%) for IFN-y +874 T/A gene as compared with T allele
(12%) in acute myeloid leukemia samples and related with etiological fraction (EF) of acute myeloid leukemia, while
T allele show high frequency in control (53.33%), compared with T allele (46.67%), associated with preventive frac-
tion (PF) of acute myeloid leukemia.

There was significant difference between genotype frequency of IFN -y -784 T/A polymorphism for acute my-
eloid leukemia and control. The result Show AA (82%), TA (12%), and TT (6%) frequency in patients, while in control
AA was (36.67%), TA (33.33%), and TT (30%), and show AA genotype related with etiological fraction (EF) in acute
myeloid leukemia, while TT and TA genotypes related with preventive fraction (PF). Our findings demonstrate that
the IFN gene polymorphism in position-784 T/A may show risk factor for acute myeloid leukemia in Iraqgi population
and there is association between the IFN -y -784 T/A polymorphism and acute myeloid leukemia.
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et al., 2011). Cancer of acute myelog-
Introduction enous leukemia (AML) is not clear, but

Interferon- gamma (IFN - vy) It is
a glycoprotein with a low molecular
weight between 17-25 kDa has been im-
plicated in the pathogenesis of a large
number of human diseases (Elahi at
al.,2009). which produced by immune
cells having the ability to suppress tu-
mor cell proliferation and induce tu-
mor regression (Feng et al., 2014). It
Is also known as Type Il interferon or
macrophage-activating factor (MAF).
The IFN -y gene is located on chromo-
some 12 in region 24 of the long arm
of chromosome 12, and it consists of
4 exons and three introns (Calvo at al.,
2002). Since It was first distinguished
in 1965 AD in Murine Kupffer cells and
macrophage. The production of in-
terferon-gamma is stimulated by sev-
eral cells, including active Th1 helper T
cells and CD8+ cells, and it can also be
produced by cytosolic killer cells. IFN-
y directly inhibits viral proliferation
and antigen scaling (Saha et al., 2010).
Cytokines and IFNy production is ex-
pressed by the IFN-y gene (Saha et al.,
2010). IFN -y expression is associated
with a number of autoinflammatory
and autoimmune diseases, and the im-
portance of IFN- v in the immune sys-
tem lies in its ability to directly inhibit
viral replication, as IFN- vy is mostly
produced by natural killer (NK) cells as
part of The innate immune response,
and by CD8 and CD4 lymphocytes
(CTLs) during the development of an-
tigen-specific immunity as part of the
acquired immune response (Novikov

the infection may appear in patients
who have problems with blood tissue,
or it may occur in people exposed to
harsh chemicals or radioactive agents,
or it may occur in people with a genet-
ic history of the disease or event They
have genetic changes in the genes re-
sponsible for the normal proliferation,
differentiation and maturation of my-
eloid cells (Shah et al., 2013). The aim
of study:

1- Determination of the polymor-
phisms of the interferon- gamma gene
IFN-y at the +874 T/A site using ARMS-
PCR technology in samples of the in-
fected and the standard sample..

2- Studying the relationship be-
tween the studied gene in patient
samples and comparing it with healthy
people and determining the extent of
the relationship between these genes
and the risk of developing acute my-
elogenous leukemia.

Materials and methods

for hematological analysis and DNA
extraction. These blood sample were
obtained from 50 patients whose
ages ranged between 40-70 years with
Acute myeloid leukemia attending the
hematology hospital of Medical City-
Baghdad, Iraq during the period from
September to November 2021, anoth-
er 30 sample are apparently healthy as
controls. Blood samples were collected
according to the ethical consideration
and the hospital mangers approvals.
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Genomic DNA extraction

Genomic DNA was extracted from
200 pl of whole blood using the
ReliaPrep™Blood gDNA Miniprep Sys-
tem kit (promega). Concertation and
purity ware detected using nanodrope.

Cytokine genotyping

The IFN- vy gene T and A alleles at
positions -784 were genotyped using
the amplification refractory mutation

system (ARMS-PCR) reaction. The PCR
Primers sequences were used in pres-
ent study are shown in table (1). | used
the ARMS-PCR program as shown in
the table 2. (Depending on [9] and [10]
sources). Electrophoresis was dose by
using 2 % agarose gel concentration
for 1 hour, 75 Vol, stained with ethid-
ium bromide.

Table 1: The primers sequence IFN- y-784 T/A of genotypes.

No Primers names Sequence of Genetic primer

1 Generic 5 -TCAACAAAGCTGATACTCCA-3

2 A allele 5-TTCTTACAACACAAAATCAAATCA-3
3 T allele 5-TTCTTACAACACAAAATCAAATCT-3

Table 2: The ARMS-PCR Technique using for IFN- y-784 (T/A) genotype.

Target gene steps Temperature (c°) | Cycles | seconds
Pre-denaturation 96 180
Initial denaturation 95 15
Annealing 65 50
IFN-y Extension 72 15 40
+ Initial denaturation 95 50
874 A/T Annealing 55 50
Extension 72 20 50
Final Extension 7 420

3. Statistical analysis

The differences in allele/genotype
(IFN- y-784 T/A) frequencies and sig-
nificant between patients and con-
trols were analyzed bythe Fisher’s ex-
act test,Pvalues less than 0.05, were
considered significant. The strength

of the association of disease with re-
spect to a particular allele/genotypeis
expressed by odd ratio (OR), and Con-
fidence Intervals (Cl) interpreted as
relative risk (RR) following the Woolf’s
method as out lined by Schallreuter
and his colleagues [11].
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4. Results

The genetic frequency of IFN-y-784
T /A gene in acute myeloid leukemia
patients and control by using Nasted
-PCR (amplification refractory muta-
tion system-polymerase chain reac-
tion). Note, three genotypes TT, TA and
AA are present in patients and control
(figure 1 and 2). Table 1 showed the al-
leles frequencies of IFN- y-784 T /A in
acute myeloid leukemia and control in-
dividuals. The frequency of A allele ra-

tio was 88% in patients and in control
53.33%, and present associated with
acute myeloid leukemia risk, the odds
ratio (OR) was 7.87 and confidence
intervals (ClI 95%) was ratio ,( 21.85-
2.83), while T allele was 12% in patients
and 46.67% in control, and OR was 0.15
and Cl 59% was (0.60 -0.04 ) (Table 3
and Figure 3). The A have etiological
fraction (EF) with acute myeloid leuke-
mia risk, while T allele have preventive
fraction (PF).

Table (3) allelic frequencies of IFN- y-784 T /A gene polymorphisms
acute myeloid leukemia patients and controls

acute myeloid leu- Control P-value .
Alleles |y ermia N.50 (%) N30 (%) | (Two-tailed) | R C195%
A 88% 53.33% 0.000** 7.87 (21.85-2.83)
T 12% 46.67% 0.000** 0.15 (0.60-0.04)

The results showed that AA geno-
type had higher frequency in acute
myeloid leukemia compared with con-
trol, and with the ratio of AA 82% vs
36.67% sequentially, and TT was 6% vs
30% sequentially. The odds ratio (OR)
and confidence intervals (Cl 95%) of
AA and TT genotypes was 7.87 (2.83 to
21.85) and 0.15 (0.04 to 0.60) sequen-
tially, while TA genotype show higher
frequency in control compared to pa-

tients, and ratio was 33.33% vs 12% se-
quentially, and OR was 0.27 and Cl 95%
was (0.09 to 0.84) (Table 4 and Figure
4). The presence of AA genotype as-
sociated with etiological fraction (EF)
for acute myeloid leukemia patients’
risk, while TT and TA genotypes show
a preventive IFN- y-784 T /A fraction
with acute myeloid leukemia patients’
risk (table 4).

Table (4) Genotypes frequencies of I[FN- y-784 T /A gene polymorphisms
in acute myeloid leukemia patients and controls

acute myeloid leu- Control P-value
CROEE | e 131/ 50 (%) | N.30 (%) | (Two-tailed) | R C195%
AA 82% 36.67% 0.000* | 7.87 | (2.83 - 21.85) 7.05)
TA 12% 33.33% 0.041* | 027 | (0.09-0.84)
T 6% 30% 0.007 | 015 (0.04-0.60)
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Figure (1) Electrophoresis for IFN-vy-784 T /A genotype in same in acute myeloid leuke-
mia patients.
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Figure (2) Electrophoresis for IFN-y-784 T /A genotype in same in control.
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Figure (3) Genotypes frequencies of
IFN-v-784 T /A gene polymorphisms in
acute myeloid leukemia patients and
controls

Figure (4) Alleles frequencies of IFN-
v-784 T /A gene polymorphisms in
acute myeloid leukemia patients and
controls
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DISCUSSION

The Interferone -gamma gene (IFN
gene) many studies showed that the
increase in the gene expression activ-
ity of IFN-y has a significant role in the
development of some diseases (Cope
etal.,1997). If the IFN-y gene is disrupt-
ed, its expression is inhibited, or its re-
ceptors are disrupted, it increases the
risk of developing diseases (Akalin, E.
and Murphy, B. 2001). The results also
show that people with homozygous AA
genotype have a higher risk of devel-
oping the disease, and these results
indicate the importance of the role of
the TAand TT genotypes in the preven-
tion of disease.

The present study showed associa-
tion between polymorphisms of IFN-y
gene with Acute myeloid leukemia pa-
tients for Iragi population. This study
was similar for the results reached by
Wu and colleagues in 2016 which state
that people who carry the TT and TA
genotypes are less likely to develop
leukemia, while people who carry the
AA genotype have a risk of developing
leukemia (Wu et al., 2016). Interferon
may be associated with other cancers,
not only acute myeloid leukemia. In a
study in Turkish women for the same
gene, the AA and TA genotypes posed
a risk of breast cancer (Karakus at al.,
2011). IFN-y is also involved in the ac-
tivity of tumor-killing macrophages,
and this cytokinesis is central to the
immune response of CD4+ T cells and
macrophages as it acts as an immune
control machine for tumor cells. Tu-

mor (Corthay et al., 2005). The pro-
duction of interferon gamma gives
cooperation between it and CD4 +
T cells and macrophages and this is
necessary for the success of immune
surveillance in cancerous infections,
such as myeloma, B-cell lymphoma,
breast cancer, in addition to many
other cancers, and this production is
considered to be a positive effect, al-
though Although a high level of IFN-y
can protect some immune cells such
as natural killer NK cells from collateral
damage through certain mechanisms,
these same mechanisms may also al-
low cancer cells to resist immune sys-
tem attack and this may represent a
negative effect of interferon - gama in
the injury area ( Merlino & Zaidi ;2011) .

Conclusion: That the allele A and
genotype AA for IFN- v gene They had
a significant association with the caus-
ative fraction of acute myeloid leuke-
mia While the T allele and the TT and
TA genotypes showed an association
with the protective portion of the dis-
ease risk.
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