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GENETIC DISEASES

By
Dr. Walaa Bayoumie El Gazzar



• Genetic diseases are classified into four types:

Chromosomal disorders

Mitochondrial disorders

Monogenic disorders

Multigenic ( multifactorial) 
disorders



Chromosomal disorders
• Results from alterations in chromosomal numbers or

structure, which is also called chromosome
aberrations.

Numerical changes
• Polyploidy: when the changes involves a set number of
chromosomes(numerical change in the whole set of
chromosomes)

• Aneuploidy: in which the changes is limited to the
number of individual chromosomes (numerical change
in part of the chromosome set) .



• True polyploidy rarely occurs in humans, but it
may occur in some tissues (especially in the
liver) while aneuploidy is more common.

• Human polyploidy appears in the form of
triploidy, with 69 chromosomes (also called
69, XXX), and tetraploidy with 92
chromosomes (also called 92, XXXX).

• The letter x is used to represent the number of chromosomes in a single
set.



• Triploidy, is usually responsible for 17 % of
spontaneous abortions. The main causes of
this mutation is due to fertilization with a
diploid spermatocyte or egg or the fertilization
of normal egg with two sperms.
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• Human aneuploidy is the result of adding an
extra chromosome or losing a single
chromosome which happens during cell
division when chromosomes do not separate
properly between the two new cells.

• The defect may take place in germ cells at
birth leading to birth defects or may occur in
somatic cells and associated with some cancer
cells development.



• Nondisjunction of chromosomes occurs when either
homologues pairs fail to separate during anaphase I or
sister chromatids fail to separate during anaphase II of
meiosis.

• Nondisjunction is the failure of homologous chromosomes (in meiosis I ) or sister chromatids to separate
properly ( meiosis II and mitosis) during cell division.

• The result is that single gamete has 2 copies of one
chromosome and the other has no copy of that
chromosome.

• If either of these gametes unites with another during
fertilization, the result is aneuploidy , so that one
trisomic cell will have one extra chromosome (2n +1).
Another cell will be monosomic has one missing
chromosome (2n -1) = mostly lethal



23 replicated 
chromosomes 

23 replicated 
chromosomes 

23 chromosomes  each

H omologous pairs of chromosomes 
are pairs of chromosomes that have 
the same genes at the same  
(locations) but may have different 
variants of those genes
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• The frequency of nondisjunction is quite high
in humans, but the results are usually so
damaging to the growing zygote that
miscarriage occurs very early in the
pregnancy.

• The abnormality in chromosomes number
may occur in somatic or sex chromosomes.
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Human disorders due to chromosome 
alterations in autosomes (Chromosomes 1-22)

• There are only 3 examples of trisomies that
result in a baby that can survive for a time
after birth; while other trisomies can be very
severe and the baby usually dies in utero.

• A. Down syndrome (trisomy 21):
• The result of an extra copy of chromosome 21.
• People with Down syndrome are 47, 21+.



• Down syndrome affects 1:700 children and alters
the child's phenotype either moderately or
severely: characteristic facial features, short
stature; heart defects susceptibility to respiratory
disease, shorter lifespan prone to developing
early leukemia.

• Often the patients are sexually underdeveloped
and sterile, with some degree of mental
retardation.

• Down Syndrome is correlated with age of mother
but can also be the result of nondisjunction of the
father's chromosome 21.



Normal human Karyotype.
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A karyotype is the number and appearance of chromosomes in the nucleus of
an eukaryotic cell. Karyotypes describe the chromosome count of an
organism and what these chromosomes look like under a light microscope.
Attention is paid to their length, the position of the centromeres, banding
pattern, any differences between the sex chromosomes, and any other
physical characteristics.



• B. Patau syndrome (trisomy 13): serious eye,
brain, circulatory defects as well as cleft palate.
1:5000 live births. Children rarely live more than
a few months.

• C. Edward's syndrome (trisomy 18): almost every
organ system affected 1:10,000 live births.
Affected children generally do not live more than
a few months.
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Nondisjunction of the sex chromosomes (X or
Y chromosome) is potentially fatal, but many
affected people can survive. There are 4
examples:

• A. 47, XXY males(Klinefelter syndrome): Male
sex organs; unusually small testes, sterile.
Breast enlargement and other feminine body
characteristics. Normal intelligence.







• B. 47, XYY males: Individuals are somewhat taller than
average and often have below normal intelligence.

• C. 47, XXX females (Trisomy X). 1:1000 live births -
healthy and fertile usually cannot be distinguished
from normal female except by karyotype

• D. XO (Monosomy X) also called Turner's syndrome:
1:5000 live births; the only viable monosomy in
humans -women with Turner's have only 45
chromosomes!!! XO individuals are genetically female,
however, they do not mature sexually during puberty
and are sterile. Short stature and normal intelligence.
Approximately 99% of pregnancies affected with Turner
syndrome are miscarried.




