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Abstract

Brain atrophy is one of the congenital malformations that increased recently among neonatal
children in Irag. Brain atrophy (BA) which means a decrease in size of brain or cells number caused
by different factors one of them genetic factors. Since we lack the genetic bases on such cases, the
objective of the study was to shed light on the impact of genetic factors causing brain atrophy.
Chromosomal analysis was used to determine the genetic affecting alterations that may involve in
brain atrophy. G-banding technique was used to diagnose chromosomal abnormalities in the thirty
cases and their families. The results revealed different chromosomal abnormalities such as break,
translocation and inversion (rearrangements) caused BA in children while their parents seemed with
normal phenotype. In addition of deletion in the short arm of chromosome * which did not exceed
globally ¥+ cases until Y-+ was recorded. This deletion had a lethal effect on the new born baby
with BA. Interestingly, this study showed a relationship between chromosome 7 and its effect on
the safety of the brain.
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Introduction the break points damages an important
It has been noted recently an increasing of functional gene. However carriers of balanced
various congenital anomalies that need to be rearrangements are often at risk of producing
diagnosed genetically to make sure of their children ~ with  unbalanced  chromosomal
causes in lIrag. One of these anomalies complement. When a chromosome rearrangement
recurrences of brain atrophy. The brain is unbalanced the chromosomal complement
atrophy BA (which means decrease of brain contains an incorrect amount of chromosomal
volume or brain cells number) which has material and the clinical effects are usually
effect on the upper and lower limbs. The serious [Y»Y»¢,2,1]. There is no studies
serious of brain atrophy is the size that cannot included the impact of genetic alteration as
be restored [']. BA could be result from one of the important causes of BA, this study
different causes such as aging, infections, was aimed to shed light on this spot of search .
autoimmunity diseases and genetic factors Consequently, this study was designed to
[V>Y]. Genetic factors include the whole determine the effect of chromosomal changes
genome from gene till chromosome or that can be associated with the incidence of
chromosomes. The alteration could include brain atrophy.
gain or loss of the genetic material,
chromosomal abnormalities are divided to Subjects and Methods
numerical or structural. Numerical abnormalities Patients
involve the loss or gain of one or more Thirty cases were undergone for medical
chromosomes referred as aneuploidy. While the interviews, medical tests and magnetic
structural chromosome abnormalities referred to resonance imaging (MRI) scans  then
the rearrangements which result from breakage diagnosed as brain atrophy. Then they turned
with subsequent reunion in a different to the Iragi center for cancer and medical
configuration. They can be balanced and genetic researches (ICCMGR) for chromosomal
unbalanced. The balanced one means no loss study between Y:))-Y:\¥. The age of these
in the genetic material. Consequently balanced cases ranged between neonatal and eleven
rearrangements are generally harmless with years old children. Twenty nine of cases with
the except of rare cases in which one of them BA and their parents were diagnosed for

chromosomal analysis, with an exaptation of
YA
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one neonatal dead case of BA,; the
chromosomal study was performed for his
parents. All tests were performed after
obtaining the approval of the ethics committee
of scientific research in the Iraqgi center for
cancer and medical genetic researches.
Preparation of blood and
cytogenetic analysis

Chromosomes were prepared from Y Y-hour
peripheral blood cells stimulated culture with
phytoheamoglutnine PHA (prepared in the
Iragi Center for Cancer and Medical Genetics.
Irag). Standard procedure for cultures,
harvested and slide preparation, were modified
and performed in our laboratory according
[¢5V]. Briefly, © ml of heparinized peripheral
blood were cultured in RPMIY£1+ (Sigma-
Aldrich, St.  Louis, MO; Schnelldrof,
Germany) supplemented with Y+ 7 fetal bovine
serum (Gibco, Grand, Island, NY), and
antibiotics (penicillin and streptomycin). Then,

specimens

the culture exposed to)Yug/ml Colcemid
(Kreatech, Netherland) for Y+ minutes,
followed by hypotonic treatment (KCL

«,»YeM) for ¥+ minutes. A fixation procedure
with methanol: Glacial acetic acid (¥:)) was
performed  freshly. Chromosomes were
analyzed with GTG-banding, and karyotyping
was described according to ISCN, Y+ VY [Y].

Results

Only four cases were recorded for
chromosomal aberrations of the Y- studied
cases. Ten of the cases showed normal
karyotype, sixteen of the cases did not have
any stimulation for growth (even their cultures
were repeated for three times).

Case ) of the chromosomal aberrations
was determined in normal phenotype woman
who had both copies of chromosome 1
rearrangements, one of the copies were break
in g part(long arm) and inverted, with a
deletion in the 1q)Y-)Y.while the other copy
of chromosome 71 received the additional
segment which stacked to the end of 1q(tg+).
The karyotype was £1, XX, -1, -1+ inv(1)
() £-VV), +add(*)(q,q) Y-YY). Fig.(}, Y).

Cases Y and Y were the two sons' of the
woman, both of them received the chromosome
g+ copy (derivative chromosome) from their
mother that means, there are partial trisomy of
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1.gq YY-)Y for each of them. The clinical
manifestations for facial features were: squint,
ptosis, depressed nasal bridge, down turned
corners of mouth, micrognathia, growth
deficiency especially lower limbs and optical
aberration. Both karyotypes were: ¢1, XY, -1,
+der(?) (g, qVY-VY). As seenin Fig. (¥, &, °).

Fig. () Metaphase spread for Case !: £7,
XX,-7 -7+ inv( 7)(q 1 £- VV),+add( 7)
(9,9 - 11). Magnification 1« X,

Fig. (") Partial karyotype A normal *
chromosome, B Case ! inv ( %)(q ! #- 7¥) with
deletionin (9)(q'r-1r), C Case ': add

(N@q!™="".
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Fig. (7) Case f partial karyotype A normal
chromosome % B chromosome ( %)(q,q ! ™~
11); C: photo of boy with brain atrophy.
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Fig. (¢) Case 12 £¢7XY,-7+der (7 :add
(M(g,9' ™' "). Red arrow pointed both
chromosome 7in the spread metaphase,
magnification 1« X,

Fig. (¢) Case rpartial karyotype A normal
chromosome 7, B chromosome add ( 7)
(0,9 - 11); C photo for the boy with brain
atrophy.

Case ¢: newborn brain atrophy child's
mother. The child dead after three days. When
a chromosomal analysis was done for the
parents, a defect in chromosome 1 was been
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found in the mothers' karyotype. It was ¢1,
XX, -1, + del (p)'-pY) Fig.(}). While
mother had apparently normal phenotype.

Fig.( ") Metaphase ¢ 7,XX,- 7,+del (")(p ! !-

rNHat!-.+ Xincase £ Partial Karyotype:

A: normal chromosome 7, Bchromosome 7
with deletion (%)(p ! -p 7).

Discussion

The result of the first case was for normal
phenotype mother that carries reciprocal
translocation for both copies of her
chromosome 1. Her karyotype was £¢7,XX,-1,-
1+inv(1)(q) €-YV),+ add(*)(g,9)Y-'Y), which
means there was no normal copy of
chromosome 7. There were two breaks on the
long arm of chromosome 7, one of them in the
rejoin () (q'Y) and the other one was in
region (1) () £). The segment of ()(q'Y-'Y)
left chromosome and stocked to the end of the
other copy of chromosome T resulting
derivative ()(g, g Y-)Y).While the remaining
segment of long arm (g)£-YVY) was inverted
and stoked to centromere. This break and
rejoining seems that mother didn’t lost genetic



material, there were just rearrangements in her
chromosomes. One copy of chromosome 1
was lack of region (1)(q)Y-Y) that translocate
to the other copy of chromosome %1 which had
two copies of the region 1q)Y-)Y, there was
no loss of genetic material that may explains
her normal phenotype[ Y44 ].

The second and third cases were sons who
carried the derivative copy of chromosome 1
with the addition (q)Y-)Y) (the region 1q\Y-
V¥ stocked to the 1qYV) from their mother plus
normal copy of chromosome % from their
father. It means that two copies of (1q)Y-)Y)
from their mother in one copy of chromosome
1 and received normal copy of chromosome 1
from their father that contain one (7q)Y-)Y)
region, so both of them have trisomy g\ Y- Y,

All the above results indicate that the
regions 1q'Y, 1q)Y, duplicated and may alert
their expression in one hand and in other hand
1gYY may have been damaged while rejoining
the new segment.

Other researchers recoded number of genes
on those interesting regions which may have a
role to affect brain development and nerve
system in the children. Such as the TFAP 'B
gene which located in the region 1q'Y, this
gene expresses protein called transcription
factor AP-YB. These proteins regulate genes
that help control cell division and the self-
destruction of cells are no longer needed
(apoptosis). Transcription factor AP-YB is
involved in development before birth. In
particular, this protein is active in the neural
crest, which is a group of cells in the early
embryo that give rise to many tissues and
organs. Neural crest cells migrate to form
portions of the nervous system, smooth
muscle, glands that produce hormones
(endocrine glands), pigment cells, and other
tissues in the heart, and many tissues in the
face and skull. Transcription factor AP-Yj also
appears to play an important role in the
development of the limbs [Y +].

The other duplicated region in g)Y in
which the SLC ' YA 2 gene is located. SLC ' YA @
encodes a lysosomal membrane protein called
Sialin that is located mainly on the membranes
of lysosomes, and play a role for sialin in the
secretory processes of neuronal cells [Y]. We
would like to note that lysosomes are one of
the important features in brain atrophy [)].
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Therefor the duplication of 1 q Y becomes a
benefit trait led to brain atrophy.

The other region that exposed to the
change of rearrangement is one of the
important region 1gYY which include several
important genes that effect in brain and CNS.
The TBP gene the responsible gene for making
a protein called the TATA box binding
protein. This protein is active in cells and
tissues throughout the body, where it plays an
essential role in regulating the activity of most
genes. It has been found that a particular
mutations in TBP gene cause a progressive
brain disorder known as Huntington disease-
like ¢ (HDL¢%) or spinocerebellar ataxia type
VY (SCAVYY). The abnormal protein builds up
in nerve cells (neurons) in the brain and
disrupts the normal functions of these cells.
The dysfunction and eventual death of neurons
in certain areas of the brain underlie the signs
and symptoms of HDL¢/SCA\Y. Because the
TBP gene is active throughout the body, it is
unclear why the effects of a mutation in this
gene are limited to the brain [ ¥, ' ¥].

Another gene that located in 1qYV is: The
T gene which provides instructions for making
a protein called brachyury. Brachyury is a
member of a protein family called T-box
proteins, which play critical roles during
embryonic  development. The brachyury
protein is important for the development of the
notochord, which is the precursor of the spinal
column in the embryo. The notochord
disappears before birth, but in a small
percentage of individuals, some of its cells
remain in the base of the skull or in the spine.
The notochord helps control the development
of the neural tube, which is a layer of cells that
ultimately develops into the brain and spinal
cord [V £].

Parkin is normally abundant in the brain is
the product of PARK T gene which is located
in 1qYV, its loss could lead to the impairment
or death of nerve cells, including those that
produce dopamine. Loss of dopamine-
producing nerve cells is a characteristic feature
of Parkinson disease ['°].

All these rearrangements may explain the
brain atrophy and nerve system disorders,
especially when we know that 17 of human
genome is located on chromosome 7[)1], and
these critical genes that located on
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chromosome 7 have a role in controlling the
development of the brain and nervous system
as mentioned previously in [Y+, V), VY, Y V€
Vel

Deletions in chromosome 1 are relatively
rare fewer than Y++ cases reported for
deletions in long arm [YVY] ,and around Y-
people who have deletions in short arm of 1
chromosome with disorder have been
described in published medical research
[VVsYA]. There is very little information on
people with deletions between centromere and
band pYY,). In our study we have been
recognized an interstitial deletion (V)(p))-Y))
in woman with normal phenotype who had
neonatal dead baby after Y days of born
with brain atrophy and other congenital
malformation. The loss of DNA segment spans
the region contain number of genes. It may
have an impact in causing the status of the
fetus' brain atrophy. Number of gene located
in this region have recoded to have effect not
only on brain but on other organs. Such as
RAB T gene which located in p)) that
provides instructions for making a protein, the
RabYY protein which regulates a specific
developmental pathway called the hedgehog
signaling pathway that s critical in
proliferation of the cell, cell specialization, and
the normal shaping (patterning) of many parts
of the body during embryonic development.
one of the nonsense mutations of Rab YY in
open brain mice cause recessive embryonic
lethality with neural-tube defects, suggesting
the importance of RABT"™ during early
development [ 4].

Other genes located in 1 p ‘Y like the
PKHD ' gene express for a protein called
fibrocystin (sometimes known as polyductin).
This protein is present in fetal and adult kidney
cells, and is also present at low levels in the
liver and pancreas.The region contain other
gene affected in other organs [Y+]. It seems
that the deletion eliminates the job of such
genes located in p))-)Y and that may be
responsible for lethal effect which affected
different organs not only the brain.

Forty percentage of the cases did not show
any metaphases. This result needs further work
to investigate the failure of obtaining
metaphase in spite of repeating culturing.
However this phenomena usually seen in the
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field of cytogenetic [V]. May the causes
prevent the stimulation of culture the same
those led to brain atrophy or may brain atrophy
affected their culture stimulation somehow.

This study concludes that the brain atrophy
could result from different reasons that related
to direct or indirect genetic factors and when
associated with other disorder in the body.
This study recorded another case among the
rare cases in the world, is for deletion in the
short arm of chromosome 1, which did not
exceed thirty-case limit in Y-+2 globally. In
addition to what was confirmed by the study of
the important role of chromosome 7 in the
subscription, in some cases of brain atrophy.
Especially when the appearance of children
with genetically defect brain atrophy from
normal phenotypic parents may be because of
exposed those parents to environmental
conditions that changed their genotype, and
they had been inherited to their children.
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