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Abstract
In this research we have analyzed 30 people. 10 patients Dandy-Walker syndrome and 20 persons control group. The genes ZIC1 and
Z1C4, analyzed in terms of genetic mutations made. In this research, people who have genetic mutations were targeted, with nervous
disorders Dandy-Walker syndrome. In fact, of all people with Dandy-Walker syndrome. 10 patients Dandy-Walker syndrome had a
genetic mutations in the genes ZIC1 and ZIC4 Dandy-Walker syndrome. Any genetic mutations in the target genes control group, did

not show.
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Introduction

Dandy-Walker syndrome is a rare congenital disorder of the human brain that occurs during the development of the embryo from cer-
ebellum to ventricle 4. The cerebellum is a region of the brain that helps to coordinate the movement and coordinate behavior on a regular
basis. Brain or Brachial Ventricle System is a collection of four interconnected structures in the brain that are filled from the cerebrospinal

fluid to the central duct of the spinal cord. The lining and ventricular coating consists of an epithelium membrane called epindimocyte.

As people age, the brain’s larger ventricles and neurons disappear. Dandy-Walker’s syndrome reveals an abnormal condition of head
and head size, lack of development of the cerebellar midline, cystic enlargement of the fourth ventricle of the brain, and enlargement of
the skull base (posterior cavity). Dandy-Walker syndrome, sometimes (20-80%), is associated with hydrocephalus, in which the flow of
natural fluid in the spinal cord leads to the accumulation of excessive amounts of fluid in and around the brain. This can cause abnormal
high pressure within the skull and head swelling, which can lead to nerve damage. The degree of inability to control muscle coordination
is different in the Dandy-Walker syndrome, but is usually life-long [1-8].

Signs and symptoms of Dandy-Walker syndrome Signs of Dandy-Walker syndrome usually include: delayed growth, muscle weakness

(hypotonia), muscle cramps (spasm), poor coordination in balance (imbalance), and enlargement of the circumference of the head and
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increased internal pressure of the skull due to hydrocephalus in the head. Subjective retardation occurs in less than half of the people
with Dandy-Walker syndrome. This condition is often seen in those who have severe hydrocephalus, or chromosomal abnormalities,
and other birth defects [9-11].
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Figure 1: Schematic view of the brain’s interior
of the child with Dandy-Walker syndrome.

Seizures occur in 15-30% of those affected by Dandy-Walker’s syndrome. In addition, respiratory control centers in the brain stem
of people with Dandy-Walker syndrome are sometimes damaged, which can lead to respiratory failure in these individuals. The enlarge-
ment of the ventricular cysts 4 or enlargement of the posterior cavity of the brain is one of the most prominent features of the Dandy-
Walker syndrome [12-15].

\

Figure 2: Schematic view of severe hydrocephalus
in a child with Dandy-Walker syndrome.
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Figure 3: Child with Dandy-Walker syndrome with severe
hydrocephalus. Materials and Methods.

Materials and Methods

In this Research, 10 patients with Dandy-Walker syndrome and 20 persons control group were researched. Peripheral blood sam-
ples from patients and parents with written permission control was prepared. After separation of serum, using Real Time-PCR tech-
nique of tRNA molecules were collected. To isolate Neuroglia cells erythrocytes were precipitated from hydroxyethyl starch (HES) was
used. At this stage, HES solution in ratio of 1to5with the peripheral blood of patients and controls were mixed. After 70 minutes of

incubation at room temperature, the supernatant was removed and centrifuged for 11 min at 540 Gera.

The cells sediment with PBS (phosphate buffered saline), pipetazh and slowly soluble carbohydrate ratio of 1 to 2 on ficole (Ficol)
was poured in the 680G was centrifuged for 31 minutes. Mono nuclear Neuroglia cells also are included, has a lower density than ficole
and soon which they are based. The remaining erythrocytes has a molecular weight greater than Ficole and deposited in test tubes.
The supernatant, which contained the mono nuclear cells was removed, and the 600 Gera was centrifuged for 17 minutes. Finally, the
sediment cell, the antibody and Neuroglia cells was added after 31 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 ZIC1, ZIC4, and were kept.
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Figure 4: Schematic view of the long arm of chromosome number 3, where ZIC1 and ZIC4

genes located in 3q24.3 region remove or mutate the long arm of the chromosome due to

the removal of the corresponding region, leading to Dandy-Walker syndrome be.

To determine the purity of Neuroglia cells are extracted, flow cytometry was used. For this purpose, approximately 6-7 x 10® Neu-
roglial cells were transfer red to1.5 ml Eppendorf tube and then was centrifuged at 2000 rpm for 11 minutes at time. Remove the su-

pernatant culture medium and there maining sediment, 100 pl of PBS buffer was added. After adding 5-10 pl PE monoclonal anti body
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to the cell suspension for 70 min at 5°C, incubated and readimme diately by flow cytometry. For example, rather than control anti body

Neuroglia cells PE, IgG1 negative control solution was used.

Total mRNA extraction proceed unre includes:

1. 1 mlsolution spilled Qiazolon cells, and slowly and carefully mixed and incubated at room temperature for 7 minutes. Then 250
ul chloroform solution to target mix, then transfer the micro tubes were added, and the shaker well was mixed for 15 seconds.
The present mix for 5 minutes at room temperature and then incubated for 26 min at 3°C on was centrifuged at 14200 rpm era.
Remove the upper phase product were transfer reductase new microtube and to the one times the volume of cold ethanol was
added. The resulting mixture for 24 hours at -20°C were incubated.

2. Then for 48 min at 4°C on was centrifuged at 14000 rpm era. Remove the super natantand the white precipitate, 1ml of cold 75%
ethanol was added to separate the sediment from micro tubes were vortex well. The resulting mixture for 20 min at 5°C on by the
time we were centrifuged 14000 rpm. Ethanol and the sediment was removed and placed at room temperature until completely
dry deposition. The precipitate was dissolved in 20 pl sterile water and at a later stage, the concentration of extracted mRNA was

determined.

To assessment the quality of mi-RNAs, the RT-PCR technique was used. The cDNA synthesis inreverse transcription reaction (RT)
kit (Fermentas K1622) and 1 pl oligoprimers 21 (dT) was performed. Following the PCR reaction 2 uM dNTP, 1 ug cDNA, Fermentas
PCR buffer 1X, 0/75uM MgCl,, 1.25 U/uL Tag DNA at 95°C for 4 min, 95°C for 30s, annealing temperature 58°C for 30s, and 72°C for 45
seconds, 35 cycles were performed. Then 1.5% agarose gel, the PCR product was dumped in wells after electrophorese is with ethidium

bromide staining and color were evaluated.

Results
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Figure 5: Schematic view of the karyotype of human chromosomes,

which has a short arm of one of the chromosomes 9 doubled.
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Figure 6: Microscopic image of the specific differentiation of neuronal
cells by expressing ZIC1 and ZIC4 genes in the human brain.
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Figure 7: Schematic of the formation of the band and expression of
the mutated genes ZIC1 and ZIC4 in the human brain.
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Figure 8: Schematic diagram of the cumulative fragmentation diagram
of mutated genes ZIC1 and ZIC4 in the brain of Dandy-Walker’s syndrome.

Dandy-Walker Malformation

Absence of the cerebellar vermis

Figure 9: CT scan radiography from the brain of a Dandy-Walker syndrome.

450

Citation: Shahin Asadi, et al. “Study of Genetics Mutations ZIC1, ZIC2 and ZIC4 Genes in Dandy-Walker Syndrome Human 2018”".

Current Opinions in Neurological Science 2.2 (2018): 445-455.



Study of Genetics Mutations ZIC1, ZIC2 and ZIC4 Genes in Dandy-Walker Syndrome Human 2018

451

Normal Dandy-Walker Malformation

Figure 10: MRI radiography image of the head and skull of a person
with Dandy-Walker syndrome compared to normal human.

a-b: normal MRI

Figure 11: MRI radiography image of tomorrow with Dandy-Walker
syndrome, with the removal of the short arm of chromosome 6, as

6p25.3 compared to normal person.
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Figure 12: Ultrasound image of an embryo with Dandy-Walker

syndrome with chromosomal trisomy.
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Figure 13: MRI radiologic image of the person with Dandy-Walker
syndrome (DWM) compared with those with cerebellar viremia

hypoplasia (CVH) and cerebellar mega cysterma (MCM).
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Figure 14: Image of the band formation pattern inZIC1, ZIC2 and ZIC4 genes.

Patients Living with
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Discussion and Conclusion

According to the study results of sequencing the genome of patients with Dandy-Walker syndrome, and the genetic mutations
ZIC1, ZIC4 genes found that about 100% of patients with Dandy-Walker syndrome, they have this genetic mutations. Patients with
Dandy-Walker syndrome, unusual and frightening images in the process of Dandy-Walker syndrome, experience. Lot epigenetic factors
involved in Dandy-Walker syndrome. But the most prominent factor to induce Dandy-Walker syndrome, mutations is ZIC1, ZIC4 genes.
This genes can induce the birth and can also be induced in the adulthood. Our study suggests that epigenetic factors, such as contami-

nated ecosystems and unhealthy diets, inappropriate diets, and the ability of humans to induce this syndrome can be helpful.
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