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INTRODUCTION.
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OCCURRENCE.
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FACTS.



INTRODUCTION...




_I_ntroduction...

IlChromosmmes, distinct structures
made up of DNA and protein, are
located in the nucleus of each cell.
"As chromosomes are the carriers of
the genetic material, abnormalities in
chromosome number or structure can
result in disease.

*Chromosomal abnormalities typically

occur due to a problem with cell
division



Numerical
Abnormalities

Structural
Abnormalities

Balanced vs Unbalanced
Structural Abnormalities

e




Numerical
abnormalities...

=The most severe chromosome disorders are caused by
the loss or gain of whole chromosomes, which can affect

hundreds, or even thousands, of genes and are usually

fatal.
= A few numerical abnormalities support development to
term, either because the chromosome is small and/or

contains relatively few genes or because there is a
natural mechanism present to help adjust gene dosage.
=The major numerical abnormalities that survive to term
are presented in Table 1, with Down’s syndrome being

the most common.



Table 1: The major numerical abnormalities that surviye to term

Syndrome Abnormality Incidence

Trisomy 21

Trisomy 18

Trisomy 13

Monosomy X

XXY

XXX

b &' 4
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>tructural
Abnormalities

* Thisis when large sections of DNA’ are missing

from or are added to a chromosome.

Structural abnormalities can take several forms.
Some are described below:

Deletion Duplication

Inversion

Translocation Ring




DELETION

< A mutation

Deletion




DUPLICATION

“* A mutation causing
part of the
chromosome to be
repeated, resulting in
extra genetic

material.

Duplication




TRANSLOCATION

<* A mutation causing one portion of a
chromosome to be moved to a different
part of the chromosome
(intrachromosomal) or to a different
chromosome altogether

(interchromosomal).




TRANSLOCATION

< A mutation causing one portion of a
chromosome to be moved to a different

part of the chromosome
(intrachromosomal) or to a different

chromosome altogether
(interchromosomal).




*There are two key types:

"Reciprocal: segments from two different
chromosomes are exchanged

*Robertsonian: an entijre chromosome
attaches to another.

eciprocal translocation Robertsonian translocation

l ~ ' 1
:_ - /

I




INVERSION

<*A mutation
resulting in a portion
of a chromosome
being in the opposite
orientation
(inverted).

Inversion

(&)

f_ __
qiR b

s




RING

<*When a portion
of a chromosome
has broken off
and formed a
circle or ring.

' Ring chromosome

O




Balanced vs Unbalanced
Structural Abnormalities

=Balanced structural abnormalities involve the
rearrangement of genetic material but with no
overall gain or loss. For example, inversions and

translocations.
=Balanced structural abnormalities can have an

immediate effect, but the major consequence is
the production of eggs or sperm with
incomplete or partially duplicated sets of

chromosomes.



=Unbalanced structural abnormalities

involve genetic material being gained ofr
lost.

=Even tiny unbalanced structural
abnormalities can affect many genes and,
consequently, have severe effects on the
individual — as listed in the table below.



Table 2: Unbalanced structural abnormalities

Syndrome Abnormality Incidence
wolf-Hirschhom Deletion from tip of shert arm of chromosome 4 110 50 000
Cri-du-chat Deletion from tip of short arm of chromosome 5 4 in 50 000

o 1in 500 000 t0 1
WAGR syndrcme Micreceletion from short arm of chromosome 11

mithion

Prader- Micrcceletion from shott arm of chromosome L
N 10 12 000
WillYArgelman 15
DIGeorge Micreceletion from long arm ot chromosome 22 110 4,000




B ————— T

Table 2: Unbalanced structural abnormalities

Syndrome
wolf-Hirschhom

Cn-du-chat

Abnormality

Deletion from tip of short arm of chromosome 4

D\..!.r.'T 0

“Microceletion from short arm of chromosome 11

n from tip of shor arm of chromosome 5

Microceletion from short arm of chromosome

etion from long a'm of chromosome 22

Incidence
11n 50.000
11n 50 000

11n 500 000101
million

111 15,000

11n 4,000
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=Chromosome abnormalities usually occur when
there is an error in cell division resulting in cells

with too few or too many copies of a

chromosome.
*Most chromosome abnormalities originate in

the egg or sperm (gametes) but some happen
during embryo development or are inherited’

from a parent.
*Chromosome abnormalities that originate in the

gametes’ are present in every cell of the body.
*Normally during the formation of gametes the

two pairs of chromosomes separate in a process
called meiosis:



CAUSES...

ell and
= When a baby is conceived, a normal egogssmes.
mormal sperm cell start with 46_5!"'0'.“ half. The egg
* The egg and sperm cells then divide in halt. each.
and sperm cells then have 23 chromosom_ﬁ'_S .

* When a sperm with 23 chromosomes fertilizes an egg
with 23 chromosomes, the baby will then have a
complete set of 46 chromosomes.

* Half are from the father and half are from the mother.
* But sometimes an error occurs when the 46
chromosomes are being divided in half.

* Anegg orsperm cell may keep both copies of
fomosome number 21, instead of just 1 copy.



=|f this egg or sperm is fertilized, then the baby will have
3 copies of chromosome number 21. This is called trisomy

21.
sSometimes the extra number 21 chromosome or part of

it is attached to another chromosome in the egg or

sperm.
=This may cause translocation Down syndrome. This is

the only form of Down syndrome that may be inherited

from a parent.
*A rare form is called mosaic trisomy 21. This is when an

error in cell division happens after the egg is fertilized.
=People with this syndrome have both normal cells and
some cells with an extra chromosome number 21



=Down syndrome can also include:
eHeart defects.
Intestinal problems.
*Vision problems.
*Hearing problems.
*Thyroid problems. .
-Blood conditions, such as leukemia, and risk

for infections.
Learning problems.



DIAGNOSIS...

*Chromosome problems such as Down syndrome .
can often be diagnosed before birth. This is done by-
looking at cells in the amniotic fluid or fromthe

placenta.
=This can also be done by looking at the amount of,
the baby’s DNA in the mother's blood. Thisis a

noninvasive prenatal screening. These tests are very
accurate.
=Fetal ultrasound during pregnancy can also show -,

the possibility of Down syndrome. But ultrasound is
not 100% accurate.
*Problems from Down syndrome may not be seen

with ultrasound.



FREATMENT...

a Chl‘d
=There is no cure for Down syndrome. BUtt for
with Down syndrome may need treatmen

problems such as:

*Heart Defects.
*Intestinal Problems.
*Vision Problems.

‘Hearing Loss.
*Other Health Problems.
*Learning Problems.




OHeart Defects:
. About half of babies with Down syndrome have
heart defects. Some defects are minor and can be treated
with medicines. Others may need surgery.
- All babies with Down syndrome should be looked at by
a pediatric cardiologist. This is a healthcare provider
who specializes in children’s heart diseases.
- Babies with Down syndrome should also have
an echocardiogram. This is a test that looks at the structure
and function of the heart by using sound waves.
« This exam and test should be done in the first 2 months

of life. This is so that any heart defects can be treated.




2Intestinal problems:
- Some babies with Down syndrome are bornc|
with intestinal structure problems that need surgery.

¥Vision problems:

= Common problems include crossed
eyes, nearsightedness or farsightedness, and cataracts.

= Most eyesight problems can be made better
with eyeglasses, surgery, or other treatments.
* Your child should see an eye doctor

(pediatric ophthalmologist) before he or she turns 1
year old.




Hearing loss:
. This is caused by fluid in the middle ear, a nerve defect,

or both.
. Your child should get regular hearing tests so

any problems can be treated early, which indeed helps
with language development.

dOther health problems:
. Children with Down syndrome may have thyroid

problems and leukemia.
+ They also tend to have many colds, as well as

bronchitis and pneumonia.
- Your child should get regular medical care and stay up

to date on vaccines.




TRISOMY 13 and TRISOMY 18.

(In children)

=Trisomy 13 and trisomy 18 are genetic disorders.

*They include a combination of birth defects,
includes severe learning problems and health
problems that affect nearly every organ in the body.
*Most babies born with trisomy 13 or 18 die by age 1.

But some babies with these disorders do survive the
first year of life.

"It's hard to predict h
disorders might live.
"Fhere are a few re

ow long a child with these



=Chromosomes come in sets of 2, or pairs. Most
people have 23 pairs of chromosomes in their cells.
=Trisomy means that a person has 3 of a certain
chromosome instead of 2.
=Trisomy 13 means the child has 3 copies of
chromosome number 13.
«Trisomy 18 means the child has 3 copies of

chromosome number 18.



CAUSES...

cell and
= When a baby is conceived, a normal €99 es
6 chromosom®>:

normal sperm cell start with 46 ¢N¥&7 he e
= The egg and sperm cells then divide In half. T 99

each.
and sperm cells then have 23 chromosom-e.s o
= When a sperm with 23 chromosomes fertilizes an egg

with 23 chromosomes, the baby will then have a

complete set of 46 chromosomes.
= Half are from the father and half are from the mother.

= But sometimes an error occurs when the 46
chromosomes are being divided in half.

= An egg or sperm cell may keep both copies of
chromosome number 21, instead of just 1 copy.
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*If this egg or sperm is fertilized, then the bab
copies of chromosome number 13 or 18.

*If the baby has 3 copies of chromosome number 13, thisis

called trisomy 13. If the baby has 3 copies of chromosome
number 18, this is called trisomy 18.

*The extra copy of chromosome number 13 or number 18 is
presentin every cell in the body.

*Sometimes the extra number 13 or number 18
chromosome, or part of it, is attached to another
chromosome in the egg or sperm. This is called a
translocation. This is the only form of trisomy 13 or 18
that may be inherited from a parent. Some parents may
have balanced translocation.
*This means the number 13 or 18 chromosome is attached to
another chromosome. But it does not affect their
own health.

y will have 3



“Extra fingers and toes (polydactyly).
“Feet with prominent heels.
*Heart defects.

*Kidney problems.

“Part of the belly (abdominal) organs bulging

through an opening near the umbilical cord
(omphalocele).

“in boy babies, testes not descended into the
scrotum.

“In girl babies, a uterus that forms in 2 branches
(bicornuate uterus).



" A baby with trisomy 18 may have symptoms

such as:
* Looking thin and fraijl.
* Failure to thrive.
* Problems feeding.
* Smallsize, even when delivered full term.
* Small head.
* Low-set ears.
* Small mouth and jaw.
* Shortened breastbone (sternum).

* Weak cry.
* Problems with hearing.
* Heart defects.

* Can’t extend fingers fully.
* Armsand legs in a bent position (contracture).




-Feet with a curved shape, known as rocker bottom.
-Spinal cord not fully closed (spina bifida)

-Eye problems
-Cleft lip and palate
«Slow growth
“Seizures

High blood pressure

*Kidney problems
-Curvature of the spine (scoliosis)
-in boy babies, testes not descended into the scrotum

Most babies with trisomy 18 have problems that
affect all parts of the body. Heart problems,
feeding problems, and infections are what most

~ften lead to death.




TURNER SYNDROME (TS)

(In children)

Turner syndrome (TS or monosomy X) is a genetic disorder that

occurs in girls.
It causes many traits and problems.

Girls with TS are shorter than most girls.
They don’t go through normal puberty as they grow into

adulthood.
They may also have other health problems such as heart or

kidney problems.
The seriousness of these problems varies from girl to girl.

Many of the health problems affecting girls with Turner
syndrome can be managed or fixed with treatment.
Turner syndrome is rare. It occurs in about 1in2,00010

2,500 girl babies.




CAUSES...

- When a baby is conceived, a normal egg cell and

normal sperm cell start with 46 chromosomes.

- The egg and sperm cells then divide in half. The egg
and sperm cells then have 23 chromosomes each.
When a sperm with 23 chromosomes fertilizes an egg
with 23 chromosomes, the baby will then have a
camplete set of 46 chromosomes, or 23 pairs.

t1aff are from the father and half are from the

nother. The 237 pair is called the sex chromosomes.
 females, the 237 pair is two X chromosomes. In

~ales, the 23rd pair is one X and oneY chromosome. ‘




There are 2 types of Turner syndrome: monosomy XTS and

mosaicTS.
About half of all girls with Turner syndrome have a

monosomy disorder.
Monosomy means that a person is missing one chromosome

in the pair. Instead of 46 chromosomes, the person has only

45 chromosomes.
This means a girl with TS has only one X chromosome in her

234 pair. Sometimes an error occurs when an egg or sperm
cell is forming. This causes it to have a missing sex

chromosome.
But it is often an error that happened by chance when the
father's sperm cell was forming.

ther the

The missing sex chromosome error can occur in el
mother's eqg cell or the father's sperm cell.




= Girls with mosaic TS have chromosome changes in

only some cells, but not all cells.
= A small number of cases have the normal number of

46 chromosomes, but with part of the X
chromosome missing.
= When only part of an X chro
(deletion), a girl with the syn
milder signs of TS.
« The features of TS de
chromosome is missing.

mosome is missing
drome will often have

pend on which part of the X




SYMPTOMS...

= puring a pregnancy, the healthcare provider may
have seen a structure called a cystic hygroma

during a fetal ultrasound.
= A cystic hygroma < a fluid-filled sac at the base of

the neck. It often goes away before birth.
= But sometimes the sac is there when the baby is

born.




§ Girls with TS often have:
= Puffy hands and feet at birth.
- Wide neck with folds of skin down the sides of neck (webbed
neck).
= Short height.
= A low hairline at the back of the neck.
- Feeding problems as a baby .
= Small differences in the shape and position of the ears.
= Broad chest with widely spaced nipples.
» More small brown moles (nevi) on the skin than normal.
* Deep-set nails .
~ Small jaw.
= Narrow top of the inside of the mouth.

= Skeletal problems.
- Eye problems requiring glasses.



Mosaicism

* Mosaicism is when a person has 5 Oor more
genetically different sets of cells in his or her
body.

* Chromosomes are stick-shaped structures in the

middle of each cell in the body.

* Each cell has 46 chromosomes grouped in 23
pairs. A person with mosaicism may have some
cells in his or her body with 46 chromosomes.

* But other cells have 47 chromosomes. This can
cause health problems in the body.



CAUSES...

' itosi itosis (My-
«Mosaicism may be caused by an error In mItOSIZ- l;:lltin the Y
FOH-sis) is the dividing of body cells. It’s how a baby

womb grows. N
«Mitosis causes the number of chrommosomes to double to 92,

aad then split in half back to 46. This process repeats co.r;st-amﬂy
as the baby grows. Mitosis continues throughout your lifetime.
«it replaces skin cells, blood cells, and other types of cells that
are damaged or naturally die.
eIf there is an error in mitosis, a cell doesn’t split evenly into 2
cells.
*The result is that some cells have the normal number of
46 chromosomes, and other cells have more (47) or fewer
(45) chromosomes.
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CONDITIONS

_CAUSES...

<% Mosaicism can
cause many
different kinds of
disorders, such
as:




«Ichthyosis with confetti:
- Thisis a disorder that causes re

body.
Klinefelter syndrome:
»  This syndrome can cause low amounts of
testosterone. This can lead to problems with sexual
development, and other issues.

Klippel-Trenaunay syndrome:
* This disorder causes a red birthmark called a port-wine

stain. It also causes excess growth of soft tissues and
bones, and abnormal veins.

d, scaly skin all over the




-~ sparse facal
Jair

( ) I [t ol
' muscle tone
x x Y k I"ful‘-ll'-‘nl
Klinefelter ) breasts
syndrome Smatlor
Lestis

Klinefelter syndrome

Mosaic Down syndrome
= Ichthyosis with confetti



= Mosaic Down syndrome:
eDown syndrome is a condition that causes
intellectual disabilities and delays, weak muscles, and

flat facial features.
eIt can also cause a heart defect, digestive problems,
thyroid problems, and other health issues.
= Pallister-Killian mosaic syndrome:
« This is a developmental disorder that causes weak
muscles, intellectual disability, thin hair, patches of
abnormal skin color, and other birth defects.

= Ring chromosome 14 syndrome:
 This condition causes seizures, intellectual disability,
and delayed speech and motor development.




MWNTTT977171117117117171

_ae =B

jan mosaic




m@é %@w./




