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Abstract

In this study we have analyzed 100 people. 40 patients and 60 control group had Adult-onset Leukoencephalopathy with

Axonal Spheroids and Pigmented Glia Syndrome. The gene CSF1R (colony-stimulating factor 1 receptor) analyzed in

terms of genetic mutations made. In this study, people who have genetic mutations were targeted, with nervous

disorders, Adult-onset Leukoencephalopathy with Axonal Spheroids and Pigmented Glia Syndrome. In fact, of all people

with Adult-onset Leukoencephalopathy with Axonal Spheroids and Pigmented Glia Syndrome, 40 people had a genetic

mutation in the genes EPM2A and CSF1R. Any genetic mutations in the target genes control group did not show.

Keywords: Genetic study; Adult-onset Leukoencephalopathy with Axonal Spheroids and Pigmented Glia Syndrome;

Mutation CSF1R and EPM2A genes; Real Time PCR

Abbreviations: CSF1R: Colony-Stimulating Factor 1
Receptor; MRI: Magnetic Resonance Imaging; ALSP:
Adult-onset Leukoencephalopathy with Axonal Spheroids
and Pigmented Glia Syndrome.

Introduction

Adult-onset  Leukoencephalopathy with  Axonal
Spheroids and Pigmented Glia Syndrome is a genetic
disorder characterized by changes in specific brain

regions. One of the signs of Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome is leukoosfalopathy, which is a
change in the type of brain tissue called white matter. The
white matter contains neurons (axons) covered by a
substance called myelin that insulates and protects the
nerves. Axons spread from nerve cells (neurons) and
transmit nerve pulses throughout the body. Limited
damage to this brain tissue (white matter lesions) can be
detected by magnetic resonance imaging (MRI). Another
feature of Adult-onset Leukoencephalopathy with Axonal
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Spheroids and Pigmented Glia Syndrome is swelling in
spheroids in brain axons, which can damage axons. In
addition, in Adult-onset Leukoencephalopathy with
Axonal Spheroids and Pigmented Glia Syndrome, glial
cells usually have abnormal pigmentation. Glial cells are
special brain cells that protect the neurons. Damage to
myelin and neurons seems to play a role in many of the
signs and symptoms of people with Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Gila Syndrome [1].

Symptoms of Adult-onset Leukoencephalopathy with
Axonal Spheroids and Pigmented Glia Syndrome usually
begin at age 40 and become worse over time. Personality
changes such as depression and loss of social
relationships are one of the first symptoms of Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome. Damaged people may also
experience memory loss and problem solving. Some
people with Adult-onset Leukoencephalopathy with
Axonal Spheroids and Pigmented Glia Syndrome have
mild seizures and usually experience seizures that have
symptoms of this syndrome. The progression of Adult-
onset Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome leads to a sharp decline in
thinking and the ability to reason (rational deterioration)

[2].

Over time, motor skills are also affected, and people
with Adult-onset Leukoencephalopathy with Axonal
Spheroids and Pigmented Glia Syndrome may have
difficulty walking. Many types of motor abnormalities,
such as Parkinson's, which include unusual slow motion
(bradycynzia), involuntary tremor and muscle stiffness
(spasm), may also occur in people with Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome. It is worth noting that the
pattern of cognitive and motor problems varies even
among individuals in a family. Almost all people with this
syndrome are ultimately unable to walk, talk, and take
care of themselves [3].

Adult-onset  Leukoencephalopathy with  Axonal
Spheroids and Pigmented Glia Syndrome is caused by the
mutation of the EPM2A and CSF1R genes (Figure 1),
which is based on the long arm of chromosome number 5
as 5q32. This gene provides instructions for the synthesis
of a protein called CSF-1 receptor found in the outer
membrane of certain cells, including glial cells. The CSF-1
receptor controls the signaling pathways that control
many important cellular processes, such as cell growth
and cell division (proliferation) and cell differentiation

[4].
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Figure 1: Schematic view of chromosome number 5, in which the CSF1R gene is located in the long arm of this

CSF1R and EPM2A genes mutations in the Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome result in changes in the CSF-1
receptor protein, which may not be able to stimulate
cellular signaling pathways. However, it is still unclear
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how these gene mutations lead to signs and symptoms
associated with Adult-onset Leukoencephalopathy with
Axonal Spheroids and Pigmented Glia Syndrome (Figure
2).
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Figure 2: Schematic view of chromosome number 6, in which the EPM2A gene is located in the long arm of this
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Adult-onset  Leukoencephalopathy with  Axonal
Spheroids and Pigmented Glia Syndrome (Figure 3)
follows the dominant autosomal inheritance pattern.
Therefore, to produce this syndrome, a mutational
version of the EPM2A and CSF1R genes (parent or parent)
is required and the chance of having a child with this
syndrome in the dominant autosomal state is 50% for
each pregnancy. In most cases, Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome is caused by new mutations
without family history [4].
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Figure 3: Schematic representation of the dominant
autosomal inheritance pattern that Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome follows from this pattern.
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Adult-onset  Leukoencephalopathy with  Axonal
Spheroids and Pigmented Glia Syndrome appears to be a
rare genetic disorder, with the frequency of its prevalence
uncertain in the world. Adult-onset Leukoencephalopathy
with Axonal Spheroids and Pigmented Glia Syndrome is
diagnosed based on the clinical and clinical findings of the
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patients and some pathological examinations. The most
accurate method for detecting this syndrome is the
molecular genetic test for the CSF1R and EPMZ2A genes to
investigate the presence of possible mutations.

The treatment and management strategy for Adult-
onset Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome is symptomatic and supportive.
Treatment may be done by a team of experts, including a
neurologist, dermatologist, and other healthcare
professionals. There is no definite treatment for this
syndrome and all clinical interventions are designed to
reduce the suffering of the sufferers. Using
anticonvulsants such as phenobarbital or carbamazepine
is also useful in controlling seizures. Genetic counseling is
also needed for all parents who want a healthy baby [4].

Materials and Methods

In this study, 40 patients with Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome and 60 healthy controls were
studied. Peripheral blood samples from patients and
parents with written permission control were prepared.
After separation of serum, using Real Time-PCR technique
of tRNA molecules were collected [4]. To isolate
Neuroglial cells erythrocytes were precipitated from
hydroxyethyl starch (HES) was used. At this stage, HES
solution in ratio of 1 to 5 with the peripheral blood of
patients and controls were mixed. After 70 minutes of
incubation at room temperature, the supernatant was
removed and centrifuged for 18 min at 600 Gera. The cells
sediment with PBS (phosphate buffered saline), pipetting
and slowly soluble carbohydrate ratio of 1to2 on ficole
(Ficol) was poured in the 580G was centrifuged for 39
minutes. Mono nuclear Neuroglial cells also are included,
has a lower density than ficole and soon which they are
based. The remaining erythrocyte has a molecular weight
greater than ficole and deposited in test tubes [5].
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The supernatant, which contained the mononuclear
cells, was removed, and the 600 Gera was centrifuged for
19 minutes. Finally, the sediment cell, the antibody and
Neuroglial cells was added after 39 minutes incubation at
5 °C, the cell mixture was passed from pillar LSMACS.
Then the cells were washed with PBS and attached to the
column LSMACSS pam Stem cell culture medium
containing the transcription genes EPM2A and CSF1R and
were kept [6].

To determine the purity of Neuroglial cells are
extracted, flow cytometry was used. For this purpose,
approximately 5-7 x 103 Neuroglial cells were transfer red
tol.5ml eppendorf tube and then were centrifuged at
4000 rpm for 9 minutes a time. Remove the supernatant
culture medium and there maining sediment, 100l of
PBS buffer was added. After adding 5-10pl CD34+ PE
monoclonal anti body to the cell suspension for 70 min at
5°C incubated and read immediately by flow cytometry.
For example, rather than control anti body Neuroglial
cells PE, IgG1 negative control solution was used [7].

Total RNA Extraction Procedure Includes

a) Iml solution spilled Qiazolon cells, and slowly and
carefully mixed and incubated at room temperature for
7 minutes. Then 300ul chloroform solution to target
mix, and then transfer the micro tubes was added, and
the shaker well was mixed for 15 seconds. The present
mix for 9 minutes at room temperature and then

Results

Figures 4-11

incubated for 30 minutes at 5°C was centrifuged at
15200 rpm era. Remove the upper phase products
were transferred to a new microtube and to the one
times the volume of cold ethanol were added. The
resulting mixture for 24 hours at -25°C was incubated
[8].

b) Then for 55 minutes at 4°C was centrifuged at 16000
rpm era. Remove the supernatant and the white
precipitate, 1ml of cold 75% ethanol was added to
separate the sediment from micro tubes were vortex
well. The resulting mixture for 25 minutes at 6°C by the
time we were centrifuged 16000 rpm. Ethanol and the
sediment was removed and placed at room
temperature until completely dry deposition. The
precipitate was dissolved in 20ul sterile water and at a
later stage; the concentration of extracted RNA was
determined [9].

To assessment the quality of mi-RNAs, the RT-PCR
technique was used. The cDNA synthesis in reverse
transcription reaction (RT) kit (Fermentas K1622) and1ul
oligoprimers18 (dT) was performed. Following the PCR
reaction2uM dNTP, 1pg cDNA, Fermentas PCR buffer 1X, 0
/ 75uM MgCl2, 1.25 U / pL Tag DNA at 95°C for 4min,
95°C for 30s, annealing temperature 58°C for 30s, and72
°C for30 seconds, 35 cycles were performed. Then 1.5%
agarose gel, the PCR product was dumped in wells after
electrophores is with ethidium bromide staining and
colors were evaluated [10-12].

Spheroids and Pigmented Glia Syndrome.

Figure 4: Radiological Image of Brain Diseases in Patients with Adult-onset Leukoencephalopathy with Axonal
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Figure 5: Radiological Image of Blood vessel Disorders in the Brain of People with Adult-onset Leukoencephalopathy
with Axonal Spheroids and Pigmented Glia Syndrome.
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Figure 6: Schematic of the expression of the molecular expression of the CSF1R gene in patients with Adult-onset

Leukoencephalopathy with Axonal Spheroids and Pigmented Glia Syndrome.
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Figure 7: Image of the formation pattern of the CSF1R protein band in the electrophoresis gel.
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Figure 8: Schematic view of mutated CSF1R gene with nucleotide sequence change in patients with Adult-onset
Leukoencephalopathy with Axonal Spheroids and Pigmented Glia Syndrome.
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Figure 9: Schematic of the nucleotide sequence of the mutated gene of EPM2A in patients.
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Figure 10: Images of EPM2A Protein Formation Pattern in Normal Mode and Patients with Adult-onset
Leukoencephalopathy with Axonal Spheroids and Pigmented Glia Syndrome.
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Figure 11: Schematic representation of the EPM2A gene expression pattern in normal and mutated states.

Discussion and Conclusion

According to the results of sequencing the genome of
patients with sleep disturbances, and the genetic
mutations EPM2A and CSF1R genes found that about
100% of patients with Adult-onset Leukoencephalopathy
with Axonal Spheroids and Pigmented Glia Syndrome,
they have this genetic mutation. Patients with Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome, unusual and frightening
images in the process of Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome, experience. Lot epigenetic
factors involved in Adult-onset Leukoencephalopathy
with Axonal Spheroids and Pigmented Glia Syndrome. But
the most prominent factor to induce Adult-onset
Leukoencephalopathy with Axonal Spheroids and
Pigmented Glia Syndrome, mutations is CSF1R and
EPM2A genes. This gene can induce the birth and can also
be induced in childhood and adulthood. We suggest with
this study that other neurological researchers are more
concerned with the study of more genetic mutations in
the development of Adult-onset Leukoencephalopathy
with Axonal Spheroids and Pigmented Glia Syndrome, in
order to identify more effective results for faster, more
accurate diagnosis and more effective treatment.
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