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ABOUT THE STUDY

The study of inheritance as it occurs in people is called
human genetics. Classical genetics, cytogenetics, molecular
genetics, biochemical genetics, genomics, population genetics,
developmental genetics, clinical genetics, and genetic counselling
are among the overlapping topics that make up human genetics.
The majority of human hereditary traits share characteristics
that can be attributed to genes. Human genetics research can
provide insights into human nature, aid in the understanding of
diseases and the creation of efficient treatments, and aid in our
understanding of the genetics of human existence.

Genetic differences and inheritance patterns

Autosomal dominant inheritance: Autosomal traits are inherited
from both parents and are caused by a single gene on an autosome.
This is why they are referred to as “dominant” qualities. Unless it
has developed as a result of an improbable new mutation, this
frequently implies that one of the parents must also possess the
same characteristic. Huntington’s disease and achondroplasia are
two examples of autosomal dominant characteristics and illnesses.

Autosomal recessive inheritance: One type of inheritance
pattern for a trait, illness, or problem that is passed down through
families is autosomal recessive characteristics. Two copies of the
trait or condition must be present in order for a recessive trait
or disease to manifest. The gene or characteristic will be found
on a non-sex chromosome. Because a trait requires two copies
to manifest, many people may unintentionally carry a disease. A
recessive illness or characteristic may go unnoticed for a number
of generations before manifesting as the phenotypic, according to
evolutionary theory. Albinism and cystic fibrosis are two instances
of autosomal recessive diseases.

Xlinked and Y-linked inheritance: The sex X chromosome
contains X-linked genes. Like autosomal genes, X-linked genes
can be dominant or recessive. Rarely do girls suffer from recessive
X-inked illnesses, which typically only afflict men. This is true
because all X-linked genes and the X chromosome, which males

inherit from their mother, are passed down through the maternal
line. No Xlinked features will be passed from father to son
because fathers only pass on their Y chromosome to their kids.
Men only have one X chromosome, hence any recessive X linked
characteristic inherited from the mother will manifest. As a result,
men cannot be carriers for recessive X linked traits. When females
are homozygous for an X-linked illness, they show symptoms, and
when they are heterozygous, they become carriers. The phenotype
of an X-inked dominant inheritance will be identical to that of
a homozygote and heterozygote. It can be distinguished from
autosomal features because, like X-linked inheritance, there won’t
be any male-to-male inheritance. Coffin-Lowry syndrome, which
is brought on by a mutation in the ribosomal protein gene, is
an illustration of an X-linked condition. This mutation causes
short height, mental impairment, and skeletal and craniofacial
deformities.

The female X chromosomes go through a process called X
inactivation. One of the two X chromosomes in females can
become almost entirely inactive, which is known as X inactivation.
This mechanism is crucial because, without it, a woman would
create twice as many normal X chromosome proteins. During the
embryonic period, the X inactivation mechanism will take place.
X-inactivation will inactivate all X chromosomes until there is just
one X chromosome active in patients with illnesses like trisomy X,
when the genotype has three X chromosomes. In order to reduce
the number of fully active X chromosomes to one in Klinefelter
syndrome males with an additional X chromosome, X inactivation
is also performed. When a gene, characteristic, or condition is
passed down through the Y chromosome, it is known as Y-linked
inheritance. Only males have Y chromosomes, hence only fathers
may pass on Y-linked features to their sons. The Y chromosome’s
testis determining factor, which controls whether a person is male
or female, controls this. There are no other Y-chromosome-linked
traits discovered besides the maleness that is inherited.

Pedigrees analysis: It is called Y-linked inheritance when a gene,
trait, or illness is passed down through the Y chromosome. Only
fathers can pass on Y-linked traits to their sons since only men have
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Y chromosomes. This is governed by the Y chromosome’s testis
determining factor, which also determines a person’s gender.
Apart from the inherited maleness, no other Y-chromosome-
linked features have been found.

Karyotype: In cytogenetics, a karyotype is a highly helpful tool.
A karyotype is an image of every chromosome in the metaphase
stage grouped by centromere position and length. A karyotype’s
capacity to identify genetic diseases makes it important in clinical
genetics as well. Aneuploidy can be recognised on a healthy
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karyotype by being able to clearly see any additional or missing
chromosomes. Giemsa banding, often known as “g-banding,” of
the karyotype can be used to find translocations, inversions, and
other genetic changes. G-banding will leave each chromosome
with distinct light and dark bands. Deletions, insertions, and
translocations can be seen using a FISH, or fluorescent in situ
hybridization. Fluorescent probes are used in FISH to bind to
specific chromosomal sequences, causing the chromosomes to
emit a distinctive colour.



