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Abstract

Coronavirus ailment SARS-CoV-2 the infectious of disease, purpose in the back of the presently ongoing
pandemic, triggered through extreme. Angiotensin can change the enzyme (ACE) genes which can
related of the improvement of severe acute the respiratory of syndrome (ARDS) of the results mortality
patients. The aims of this study distribution frequency of ACE genotype related of COVID-19 patients.
Material and Method: Fifty blood samples from every COVID-19 patients and healthful manage crew
used to be collected, then DNA used to be extracted and analyzed for (ACE genotypes and Alleles
frequencies with (PCR) and by means of Gel electrophoreses the usage of 2.25 pc Agarose awareness
(respectively) used to be examined

Results: For ACE gene polymorphism has 21 (42%) sufferers has Deletion / Deletion genotype, 19(38%)
sufferers has Insertion/ Deletion genotype whilst eight (16%) sufferers has Insertion / Insertion genotype,
there was once good sized relation between ACE genotype and COVID-19 contamination p=0.05, we
determined giant of D/D genotype in managed team when in contrast with sufferers p=0.02, OR=0.2913(
0.0981 to 0.8651 which suggests an enlarge defensive impact of D/D genotype in opposition to the
COVID-19 infection.

Conclusion: Genotype DI in the ACE I/D polymorphism related of some infectious price effect on COVID-
19 mortality.
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1. Introduction

The passage of SARS-CoV-2, the professional that motives
COVID-19, into the mobile phone takes place through
limiting viral spike proteins to angiotensin-converting
compound two (ACE2) receptors of the host film. It was
once proposed that extended vulnerability to COVID-19
disorder is associated with the articulation of the goal
ACE2 receptor in the epithelium introduced to the
infection [1].

Angiotensin-changing over compound (ACE) addition
(1)/cancellation (D) polymorphisms are one of the most
frequently characterized human polymorphisms. D and |
polymorphism in the ACE first-class in populaces would
possibly convey about contrasts in Expert levels. For
example, the ACE D allele reasons an growth in ACE-1
degree and a diminishing in ACE-2 level, inflicting an
improved diploma of angiotensin-2 and motion of
pneumonic edema, via extended micro vascular
porousness. That peculiarity in addition demolishes the
scientific path and anticipation in the diseases like
extreme respiratory distress sickness (ARDS) [2, 3].

The factor of this overview is to consider the impact of
ACE pleasant polymorphism on the powerlessness and
medical effects of Coronavirus. Clarification of the impact
of RAS factors counting ACE, should be beneficial for
higher association the pathobiology of COVID-19 just as
the medical administration of sufferers contaminated
with SARS-CoV-2.

2. Materials and Methods

Sampling and records collection
doi.org/10.31838/hiv22.02.283

This a case-control find out about comprised of 50
sufferers with COVID-19 and 50 sound humans besides a
historical past marked with the aid of immunological
diseases as a benchmark group. All topics marked an
skilled assent, and medical data of sufferers have been
gathered from affected person files and surveys. Our
evaluation was once advocated by way of the Research
Ethics of the Iragi Ministry of Health. Around two ml of
complete blood used to be gathered from all subjects.

DNA extraction and purification

Genomic DNA used to be extricated from whole blood
gathered in EDTA-tubes from all topics (patients and
manage people) utilizing Genomic DNA Extraction Blood
DNA Mini Kit (FAVORGENE). The fixation (ng/ml) and
immaculateness (260/280 nm) of the DNA gets rid of have
been estimated at 260 nm and 280 nm with a Nano Drop
spectrophotometer (OPTIZEN POP — Korea).

Genotyping

PCR responses had been carried out with preliminary
units to define deletion/inclusion polymorphisms of the
ACE great in COVID-19 sufferers [4]. PCR responses have
been conducted in a 25uL response extent in a Simple
Amp™ Thermal Cycler (Applied Biosystems) using Taq
DNA polymerase (Thermo Scientific) (Figure 1).
Groundwork units PCR responses have been given in
Table (1). The streamlined PCR biking circumstance for the
PCR response was once as per the following: 94°C for two
min, followed by 30 patterns of 94°C for 30 s
(denaturation), 53°C for 1 min(annealing), and 72°C for 1
min (expansion), observed by72°C three min final
advance. Tests that simply have addition express PCR
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objects are characterized as Il genotypes, and exams with
each inclusion and erasure specific gadgets are defined as
DI genotypes. In any case, addition express PCR products
(490 bp) can be stifled in the first PCR response in pretty
a whilst on the grounds that intensification of greater
constrained DNA sections can be chosen in the response
[5].

3. Results and Discussion

Detection of D/l Polymorphisms in COVID-19 Patients
with Polymerase Chain Reaction. Figure (1) provides the
consequences of the first PCR genotype corresponds to
samples that resulted in a 490 bp product and these
resulted in two bands at one hundred ninety bp and 490
bp detected as heterozygous genotype DI [6, 7].

Analysis of D/I Allele Frequencies in COVID-19 patients.
The frequencies of the DD, DI, and Il genotypes of ACE in
the manage crew had been 34%, 26%, and 40%,
respectively. The D allele frequency was once 61%, and
the | allele frequency used to be 37%. In contrast, the
frequencies of DD, DI, and Il genotypes of ACE in the
COVID-19 sufferers were 42%, 38%, and 16%,
respectively; the D allele frequency was 61%, and the |
allele frequency used to be 37%. Table 1 depicts the
distribution of ACE I/D polymorphisms in the COVID-19
patients and controls. The distinction in the presence of
the D allele between the affected person and manipulate
businesses used to be statistically sizable (61% vs. 47%,
respectively, p < 0:05).

Location of D/I Polymorphisms in COVID-19 Patients with
Polymerase Chain Reaction. Figure 1 offers the penalties
of the essential PCR genotype relates to assessments that
got here about in a 490 bp object and these delivered
about two agencies at one hundred ninety bp and 490 bp
distinct as heterozygous genotype DI [6, 7].

Examination of D/l Allele Frequencies in COVID-19
Patients. The frequencies of the DD, DI, and Il genotype
Pro in the benchmark team have been 34%, 26%, and
40%, individually. The D allele recurrence was once 61%,
and the | allele recurrence was once 37%. Interestingly,
the frequencies of DD, DI, furthermore Il genotypes of
ACE in the COVID-19 sufferers had been and 16%,
separately; the D allele recurrence was once 46% and the
I allele recurrence used to be 37%.

Table (1) portrays the appropriation of ACE 1/D

polymorphisms in the COVID-19 sufferers and controls.
The difference inside the sight of the D allele between the
affected person and manage bunches was once
measurably massive (61%zz versus 47%, individually, p <
0:05).

COVID-19) Control
i = —(9Q59,
/D Patients (n (n = 50) OR=(95%Cl)
50)
ha.nl g6 [17(34%)

(%) 0 (]
D/D, . . . 0.2913 (
no) | 21(42%)  |13(26%)0.0263% ) ho01 40 8651)
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I\D, . ) 0.4954
n(%) el AR CEEE) (0.1735 to 1.4142)
Allele
I,n(%)| 37(0.385) [54(0.54) 0.01 * 0 34;):20? 5067)
D,n
%) 61(0.614) |46(0.47)
*P < 0.05: x2:Chi-square test. , OR: Odd Ratio., Cl: Confidence
Interval.

— — — — ——

Fig (1): ACE (Insertion/ Deletion) gene polymorphism :
M ladder 100, lane (2,3,14,15,17,20,22) deletion
genotype (Homozygote for Deletion) with size 190bp,
lane (6,9,11,12,18,21,23,24,3) insertion /deletion
genotype (Heterozygote), lane (7,13,16,19) insertion
genotype (Homozygote for Insertion) with size 490bp,
agarose concentration: (3%).

Recognition of D/l Polymorphisms in COVID-19 Patient
with Polymerase Chain Reaction. Figure (1) gives the
aftereffects of the primary PCR. Genotype Il relates
to checks that got here about in a 490
bp object and these delivered about

two companies at one hundred ninetybp and 490
bp identified as heterozygous genotype DI, Quality
polymorphisms of ACE has been
the difficulty of dialogue considering  that the begin of
the pandemic. The versions of ACE-and the receptor of
SARS-CoV-2, delivered about with the aid
of fantastic polymorphism, are concept to deliver about
contrasts in contamination powerlessness
and ailment seriousness [8].

This has pushed the analysts to moreover discover the
connection  between  COVID-19 and  ACE first-
rate polymorphisms. Expert polymorphism regarding the
COVID-19 end result appears to be impacted by way
of the presence of ACE1 D/I polymorphism [9, 10]. The
conveyance of  ACE first-rate polymorphisms and
their impact on the effects of 112 COVID-
19 sufferers are targeted in this present day examination.
Our discoveries exhibit that the predominance of DI
genotype and D-allele carriage
is everyday amongst COVID-19 sufferers contrasted with
the populace. At the factor when
the sickness seriousness was once examined relying upon
ACE first-rate polymorphism genotypes,
the sufferers with DI genotype had
a greater excessive medical direction and greater mortali
ty than these with DD and Il genotypes [10, 11].

Racial contrasts of  ACE fantastic polymorphisms
are generally examined. In  aprevious report, the
recurrence of the D alleles is greater in African American
populaces (89%) than that in Indian and Caucasian (69%).
Likewise, in some European nations, speciallyin the
Mediterranean bowl like Italy, France, and Spain, the
recurrence of the D alleles can be reachable up to 87%.
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Then again, it has been proven that the recurrence of Il
allele in Asia countries is greater than that in Europe [12,
13].

References

1. Organization WH. Clinical management of severe
acute respiratory infection (SARI) when COVID-19 disease
is suspected: interim guidance, 13 March 2020. World
Health Organization, 2020. Available from:
https://apps.who.int/iris/bitstream/handle/10665/3314
46/WHO-2019-nCoV-clinical-2020.4-chi.pdf

2. Yigit S, Tural S, Ristemoglu A, Inanir A, Gul U,
Kalkan G, Akkanet S, Karakus N, Ates O. DD genotype of
ACE gene 1I/D polymorphism is associated with Behcet
disease in a Turkish population. Molecular biology
reports. 2013;40(1):365-8.
https://doi.org/10.1007/s11033-012-2069-y

3. ltoyama S, Keicho N, Quy T, Phi NC, Long HT, Van
Ban V, Ohashi J, Hijikata M, Matsushita I, Kawana A. ACE1
polymorphism and progression of SARS. Biochemical and
biophysical research communications. 2004;323(3):1124-
9. https://doi.org/10.1016/j.bbrc.2004.08.208

4. Shanmugam V, Sell KW, Saha BK. Mistyping ACE
heterozygotes. PCR methods Appl. 1993;3(2):120-1.
Available from:
https://web.archive.org/web/20190428221925id /https
://genome.cshlp.org/content/3/2/120.full.pdf

5. Abbas HM, Al-Husseini RMA-H. Assessment of
the Relationship between Genetic Polymorphisms in
Macrophage Migration Inhibitory Factor Gene and the
Risk of Type | Diabetes Mellitus in an lraqgi Patients.
Assessment. 2022;140(04). Available from:
https://nahrainuniv.edu.iq/sites/default/files/20%4= 5 k!
D el s,.pdf

6. Delanghe JR, Speeckaert MM, De Buyzere ML.
ACE Ins/Del genetic polymorphism and epidemiological
findings in COVID-19. Clinical Chemistry and Laboratory
Medicine (ccLm). 2020;58(7):1129-30.
https://doi.org/10.1515/cclm-2020-0605

7. Delanghe IR, Speeckaert MM, De Buyzere ML.
COVID-19 infections are also affected by human ACE1 D/I
polymorphism. Clinical Chemistry and Laboratory
Medicine (CCLM). 2020;58(7):1125-6. Available from:
https://www.degruyter.com/document/doi/10.1515/ccl
m-2020-0425/html?lang=de

8. Mathew J, Basheeruddin K, Prabhakar S.
Differences in frequency of the deletion polymorphism of
the angiotensin-converting enzyme gene in different
ethnic groups. Angiology. 2001;52(6):375-9.
https://doi.org/10.1177/000331970105200602

9. Saab Y, Gard P, Overall A. The geographic
distribution of the ACE Il genotype: a novel finding.
Genetics Research. 2007;89(4):259-67.
https://doi.org/10.1017/50016672307009019

10. Zheng H, Cao JJ. Angiotensin-converting enzyme
gene polymorphism and severe lung injury in patients
with coronavirus disease 2019. The American journal of
pathology. 2020;190(10):2013-7.
https://doi.org/10.1016/j.ajpath.2020.07.009

11. Pati A, Mahto H, Padhi S, Panda AK. ACE deletion
allele is associated with susceptibility to SARS-CoV-2

1485

Association of Angiotensin Converting Enzyme Ge....

infection and mortality rate: An epidemiological study in
the Asian population. Clinica Chimica Acta. 2020;510:455-
8. https://doi.org/10.1016/j.cca.2020.08.008

12. Delanghe JR, Speeckaert MM, De Buyzere ML.
The host’s angiotensin-converting enzyme polymorphism
may explain epidemiological findings in COVID-19
infections. Clinica chimica acta; international journal of
clinical chemistry. 2020;505:192. Available from:
https://covid-
19.conacyt.mx/jspui/bitstream/1000/4401/1/1106514.p
df

13. Delgado Blanco J, Hernandez-Alias X, Cianferoni
D, Serrano L. In silico mutagenesis of human ACE2 with S
protein and translational efficiency explain SARS-CoV-2
infectivity in different species. PLoS computational
biology. 2020;16(12):e1008450.
https://doi.org/10.1371/journal.pcbi.1008450



https://apps.who.int/iris/bitstream/handle/10665/331446/WHO-2019-nCoV-clinical-2020.4-chi.pdf
https://apps.who.int/iris/bitstream/handle/10665/331446/WHO-2019-nCoV-clinical-2020.4-chi.pdf
https://doi.org/10.1007/s11033-012-2069-y
https://doi.org/10.1016/j.bbrc.2004.08.208
https://web.archive.org/web/20190428221925id_/https:/genome.cshlp.org/content/3/2/120.full.pdf
https://web.archive.org/web/20190428221925id_/https:/genome.cshlp.org/content/3/2/120.full.pdf
https://nahrainuniv.edu.iq/sites/default/files/
https://doi.org/10.1515/cclm-2020-0605
https://www.degruyter.com/document/doi/10.1515/cclm-2020-0425/html?lang=de
https://www.degruyter.com/document/doi/10.1515/cclm-2020-0425/html?lang=de
https://doi.org/10.1177/000331970105200602
https://doi.org/10.1017/S0016672307009019
https://doi.org/10.1016/j.ajpath.2020.07.009
https://doi.org/10.1016/j.cca.2020.08.008
https://covid-19.conacyt.mx/jspui/bitstream/1000/4401/1/1106514.pdf
https://covid-19.conacyt.mx/jspui/bitstream/1000/4401/1/1106514.pdf
https://covid-19.conacyt.mx/jspui/bitstream/1000/4401/1/1106514.pdf
https://doi.org/10.1371/journal.pcbi.1008450

