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Genetics 

Introduction: 

     The science of heredity or genetics is the study of two contradictory aspects of nature : 

heredity and variation. The process of transmission of characters from one generation to 

next, either by gametes–sperms and ova–in sexual reproduction or by the asexual 

reproductive bodies in asexual reproduction, is called inheritance or heredity.  

     Heredity is the cause of similarities between individuals. This is the reason that brothers 

and sisters with the same parents resemble each other and with their parents. Variation is the 

cause of differences between individuals. This is the reason that brothers and sisters who do 

resemble each other are still unique individuals. Thus, we have no trouble in recognizing the 

differences between sisters, for example, and even „identical‟ twins are recognized as 

distinctive individuals by their parents and close friends. The science of genetics attempts to 

explain the mechanism and the basis for both similarities and differences between related 

individuals. It also tries to explain the phenomenon of evolution and cytodifferentiation. 

     The heredity and variations play an important role in the formation of new species 

(speciation). The biological science which deals with the mechanism of heredity and causes 

of variations in living beings (viruses, bacteria, plants and animals) is known as genetics.  

     The word genetics was derived from the(Greek root genno which means to give birth or 

to grow into).is the science of genes ,heredity (is the transfer of characters from parents to 

offspring),and the variation of organisms .It includes many branches ,but the most important  

ones for medical students are : 

1- Cytogenetic: is the study of heredity at the cellular level through cytological techniques 

and chromosomal preparation. 

2- Medical genetic : is the study genetic causes clinical disease. 

3- Molecular genetic : is deal with micro molecular and macromolecular level. 

     The genetic information of organisms is contained within chemical structure of DNA 

molecules. Individually inheritance traits, corresponding to regions in the DNA sequence, 

are called genes. Genes encode the information necessary for synthesizing proteins complex 

molecules generally responsible for enzymatic reactions , synthesis , communication and 

structure within a cell.   

 

     Augustinian Monk Gregor Mendel was the first investigator who laid the foundation of 

our modern concept of the particulate theory. He could understand the heredity problems 
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more clearly than anyone in the past, because his approach was simple, logical and scientific. 

By his famous experiments on pea plant he concluded that the inheritance is 

governed by certain factors which occur in the cells of each parent. He thought that each 

parent has two such factors, while their sex cells (sperm or pollen and ovum or egg) 

have only one factor. However, he failed to explain the exact process by which these factors 

pass on the sex cells. This work published in 1865 and 1866 which was re-discovered in 

1900, and were initially very  controversial . When they were integrated with the 

chromosome theory of inheritance by Thomas hunt Morgan in 1915, they become the core of  

classical genetics. 

Like other sciences, the science of genetics has its specific terminology . 

Allele (Allelomorph). One of two or more forms that can exist at a single gene locus, 

distinguished by their differing effects on the phenotype. Alleles are genes controlling the 

same characteristic (e.g. hair colour) but producing different effects (e.g. black or red), and 

occupying corresponding positions on homologous chromosomes. 

Dominance. A phenomenon in which one member of a pair of allelic genes expresses itself 

as a whole (complete dominance) or in part (incomplete dominance). 

Dominant allele. An allele that expresses its phenotypic effect even when heterozygous with 

a recessive allele; thus if A is dominant over a; then AA and Aa have the same phenotype. 

Dominant phenotype. The phenotype of genotype containing the dominant allele; the 

parental phenotype that is expressed in a heterozygote. 

Dominant trait. When out of two contrasting characters or traits only one expresses or 

appears in a generation. That trait is known as dominant trait, e.g., in pea, round character of 

seed is dominant over wrinkled character of seed 

Gamete. A sex cell having haploid set of chromosomes and arising due to meiotic cell 

division of diploid germ cell is known as gamete. The male gamete is known as pollen or 

sperm and female gamete is known as ovum or egg. 

Gene. The fundamental physical and functional unit of heredity, which carries information 

from one generation to the next; a segment of DNA, composed of a transcribed region and a 

regulatory sequence, that makes possible transcription. 

Genome. A complete set of chromosomes, or of chromosomal 

genes, inherited as a unit from one parent, or the entire genotype of a cell or 
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individual. 

Genotype. The genetic makeup or constitution of an individual, with reference to the traits 

under consideration, usually expressed by a symbol, e.g., +, DD (tall), dd (short), etc. 

Heterozygote (Heterozygous). An individual containing both dominant and recessive genes 

or traits or characters of a allelic pair is known as heterozygous or hybrid. 

Homozygote (Homozygous). The organism having two similar genes for a particular 

character in a homologous pair of chromosomes is known as homozygous or genetically 

„pure‟ for that particular character. 

Hybrid. (i) A heterozygote. (2) A progeny individual from any cross involving parents of 

differing genotypes. 

Wild type. The genotype or phenotype that is found in nature or in the standard laboratory 

stock for a given organism. 

Zygote. The cell formed by the fusion of an egg and a sperm; the unique diploid cell that 

will divide mitotically to create a differentiated diploid organism. 

classical method of symbolization 

 the dominant character is expressed in capital letter as the tall character is represented by „T‟ 

and the recessive character is represented by „t‟. Now homozygous tall plant will contain the 

genotype „TT‟ and likewise a homozygous dwarf plant will have the genotype “tt”. Because 

the sperm or ova contains only one chromosome of a homologous pair, therefore, it 

contains only single gene, e.g., T or t. A heterozygous has both dominant and recessive 

characters,therefore, its genotype can be expressed by „Tt‟ letters. 

Recently, was modified classical method of symbolization, add the genetic symbol 

corresponds to the first letter in the name of the abnormal, recessive or mutant trait. For 

example, in man the recessive trait of albino is represented by letter „a‟ while the normal trait 

is represented by capital letter „A‟.     
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