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Introduction
Transmission genetics is a fundamental area of genetics that 
helps us understand how traits are passed down from generation 
to generation. Understanding the patterns of inheritance of 
different traits is essential in diagnosing and treating genetic 
disorders, and genetic testing has revolutionized the field 
of medicine. With continued research and technological 
advances, we can continue to deepen our understanding of the 
genetic basis of human traits and diseases. One of the most 
important aspects of transmission genetics is understanding 
the different patterns of inheritance that exist. The most basic 
pattern is called Mendelian inheritance, where the inheritance 
of a trait is determined by a single gene. In Mendelian 
inheritance, there are two possible versions of a gene, called 
alleles. Offspring inherit one allele from each parent, and the 
combination of these two alleles determines the trait that is 
expressed. There are three possible ways in which alleles can 
be inherited: dominant, recessive, or dominant [1]. 

A dominant allele is always expressed when present, even if 
the other allele is different. A recessive allele is only expressed 
when both alleles are the same. Dominant alleles are both 
expressed, resulting in a phenotype that shows both traits. 
Other patterns of inheritance include incomplete dominance, 
where the phenotype of the heterozygous offspring is a 
mixture of the two homozygous phenotypes, and multiple 
alleles, where there are more than two possible alleles for 
a gene. Sex-linked inheritance is another important pattern, 
where genes are located on the sex chromosomes and show 
different inheritance patterns depending on whether they are 
located on the X or Y chromosome [2].

Pedigree analysis is a method used in transmission genetics 
to determine the pattern of inheritance of a trait in a family. A 
pedigree is a chart that shows the relationships between family 
members and the presence or absence of a particular trait. By 
analyzing the pedigree, geneticists can determine whether the 
trait is inherited in a dominant, recessive, or other pattern. 
Pedigree analysis can also be used to determine the probability 
of a child inheriting a particular trait based on the genotypes of 
the parents. This is particularly important in cases where there 
is a risk of a genetic disorder being passed down to offspring. 
With advances in technology, it is now possible to perform 
genetic testing to determine an individual's risk of inheriting 
certain genetic disorders. Genetic testing can also be used 
to diagnose genetic disorders that have already manifested. 
One of the most well-known examples of genetic testing is 

for the BRCA1 and BRCA2 genes, which are associated with 
an increased risk of breast and ovarian cancer. Women who 
test positive for these genes may choose to take preventative 
measures, such as undergoing regular screenings or having 
preventative surgeries [3].

Transmission genetics is the branch of genetics that studies 
the patterns of inheritance of traits from parents to offspring. 
It is concerned with the way genes are passed down from 
one generation to the next, and how they are expressed in the 
phenotype of the individual. One of the fundamental concepts 
of transmission genetics is the idea of dominant and recessive 
traits. Dominant traits are expressed in the phenotype of an 
individual even if they only have one copy of the gene, while 
recessive traits are only expressed if an individual has two 
copies of the gene. For example, in humans, brown eyes are 
dominant over blue eyes, so if an individual inherits one copy 
of the brown-eye gene and one copy of the blue-eye gene, they 
will have brown eyes [4].

Another key concept in transmission genetics is the idea of 
alleles. Alleles are different versions of a gene that can produce 
different traits. For example, the gene for eye color in humans 
has two common alleles, one for brown eyes and one for blue 
eyes. An individual can inherit two copies of the same allele, 
which is known as homozygous, or two different alleles, 
which is known as heterozygous. One of the most important 
tools in transmission genetics is the punnett square. A punnett 
square is a grid used to predict the outcome of a cross between 
two individuals with known genotypes. By using the rules of 
probability, it is possible to predict the likelihood of different 
genotypes and phenotypes in the offspring of a cross [5].
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