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Cytogenetics

Cytogenetics is the branch of genetics that deals with the study of chromosomes, their
structure, function, and role in inheritance and genetic disorders. In general, genetics is
the study of inherited traits and their variation. Some people confuse genetics with

genealogy, which consider relationships but not traits .

Genetics is a life science associated with other sciences by one or more than elements

and describes the results reveals from their genetics. Genetics is unlike other life
sciences in how directly and intimately it affects our lives. It obviously impacts our health,

because we inherit certain diseases and disease susceptibilities.



Cytogenetics types:

1- Physiological Cytogenetics
2- Molecular Cytogenetics
3- Immune Cytogenetics

4- Biochemical Cytogenetics
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Levels of Genetics

There are many levels accomplished to study the genetics represented by:

1- Human Cytogenetics
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There are many levels accomplished to study the
genetics represented by:

e DNA & RNA

* Genes, chromosomes and Genomes
e Cells ,Tissues and Organs

e Individual

e Family

e Population

¢ Evolution



Gene, chromosome & Genome

Genes are the units of heredity, the sets of biochemical instructions that tell cells, the

basic units of life, how to manufacture certain proteins. These proteins ultimately
underlie specific traits; a missing protein blood-clotting factor, for example, causes the

inherited disease hemophilia.

Individual genes come in variants that differ from each other by small changes in the DNA
base sequence. The variants of a gene are called alleles, and these changes in DNA

seqguence arise by a process called mutation.



chromosome

Genes are part of larger structures called chromosomes, which also include proteins
that the DNA wraps around. A human cell has 23 pairs of chromosomes. 22 pairs are
autosomes, or chromosomes that do not differ between the sexes. The autosomes are

numbered from 1 to 22, with 1 being the large st. The other 2 chromosomes, the X and

the Y, are sex chromosomes.

Genome, is The complete set of genetic information characteristic of an organism,

including protein encoding genes and other DNA sequences, constitutes a genome



Cells, Tissues, and Organs

A human body consists of trillions of cells. Most cells contain all of the genetic
instructions, but cells differ in appearance and function by using only some of their

genes, in a process called differentiation.

For example: a muscle cells manufactures its abundant protein fiber, skin cells
manufacture keratins, collagen and elastin proteins characteristic of connective tissue

cells.

Specialized cells with related functions aggregate and interact to form tissues, which in

turn form the organs and organ systems of the individual.



Individual

Two terms distinguish between the alleles that are present in an individual and the alleles
that are expressed. The genotype refers to the underlying instructions (alleles present), and

the phenotype is the visible trait, biochemical change, or effect on health (alleles

expressed). Alleles are further distinguished by how many copies it takes to affect the
phenotype.

A dominant allele produces an effect when present in just one copy (on one chromosome),
whereas a recessive allele must be present on both chromosomes to be expressed. (Alleles

on the Y chromosome are an exception; recessive alleles on the X chromosome in males are

expressed because there is no second X chromosome to block expression.)



Family

Individuals are genetically connected into families. Traditionally, the study of traits in

families has been called transmission genetics or Mendelian genetics.

Molecular genetics, which considers DNA, RNA, and proteins, often begins with
transmission genetics, when an interesting trait or illness in a family comes to a
researcher’s attention. Charts called pedigrees are used to represent the members of a
family and to indicate which individuals have particular inherited traits. , but an unusual

one—a family with identical triplets.



Population

Above the family level of genetic organization is the population. In a strict biological
sense, a population is a group of interbreeding individuals. In a genetic sense, a
population is a large collection of alleles, distinguished by the frequency f particular

alleles.
Evolution sl

Geneticists have known for decades that comparing DNA sequences for individual genes,
or the amino acid sequences of the proteins that the genes encode, can reveal how
closely related different types of organisms are. The underlying assumption is that the
more similar the sequences are, the more recently two species diverged from a shared

ancestor. .
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