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Introduction
Genetics, the study of heredity and variation in organisms, 
has fascinated scientists for centuries. At its core, genetic 
inheritance explains how traits are passed from parents to 
offspring. The fundamental principles of inheritance were 
first outlined by Gregor Mendel in the 19th century, laying 
the groundwork for modern genetics. One of the key concepts 
that Mendel discovered was the idea of dominant and 
recessive traits, which help explain why we inherit certain 
characteristics from our parents. In this article, we will delve 
into the concepts of dominant and recessive traits and explore 
their significance in genetic inheritance [1].

Genetic inheritance refers to the process by which genetic 
material—specifically DNA—is passed from one generation 
to the next. DNA, which is composed of genes, carries the 
instructions for building proteins that determine an organism's 
traits, such as eye color, height, and blood type. These genes 
are inherited in pairs, with one gene coming from each 
parent. The combination of genes inherited from both parents 
influences the expression of various traits [2].

The terms "dominant" and "recessive" refer to how certain 
traits are expressed in an organism when two different 
alleles (versions of a gene) are present. Alleles come in 
pairs: one inherited from the mother and the other from the 
father. Dominant alleles are expressed over recessive alleles, 
meaning that if an individual carries one dominant allele and 
one recessive allele, the dominant allele will determine the 
appearance of the trait [3].

For example, if the allele for brown eyes (B) is dominant and 
the allele for blue eyes (b) is recessive, a person who inherits 
the allele for brown eyes from one parent and the allele for 
blue eyes from the other will have brown eyes, as the brown 
eye allele is dominant [4].

A dominant allele is one that will express its trait in an 
individual even if only one copy of the allele is present. This 
means that if an individual inherits one dominant allele and 
one recessive allele for a specific trait, the dominant allele will 
determine the characteristic. In genetic notation, dominant 
alleles are typically represented by uppercase letters [5].

For instance, the gene for height in pea plants can have 
a dominant allele for tallness (T) and a recessive allele for 
shortness (t). A plant with a genotype of Tt (heterozygous, or 
one dominant and one recessive allele) will be tall, because 
the dominant T allele dictates that characteristic [6].

Dominant traits are often more noticeable in the population 
because only one copy of the allele is required for the trait to 
appear. Examples of dominant traits in humans include the 
ability to roll the tongue, having widow's peak hairline, and 
having dimples [7].

In contrast, a recessive allele requires two copies—one 
from each parent—to be expressed. If an individual inherits 
only one recessive allele, the dominant allele will mask the 
recessive trait. For the recessive trait to appear, the individual 
must inherit two copies of the recessive allele, one from each 
parent [8].

For example, in the case of cystic fibrosis, a genetic disorder 
caused by a recessive allele, an individual must inherit two 
copies of the defective gene (one from each parent) in order to 
develop the condition. If the person inherits only one copy of 
the defective gene, they will be a carrier but will not exhibit 
symptoms of the disease [9].

Understanding dominant and recessive inheritance is essential 
for family planning and genetic counseling. Couples who are 
carriers of recessive genetic disorders may choose to undergo 
genetic testing to assess the likelihood of passing on a genetic 
condition to their children. Additionally, knowing whether a 
trait is dominant or recessive can help parents understand their 
chances of having a child with certain traits, such as eye color 
or blood type [10].

Conclusion
Genetic inheritance, particularly the understanding of dominant 
and recessive traits, is key to understanding how traits are 
passed down from generation to generation. Dominant traits 
tend to overshadow recessive traits, meaning that the presence 
of just one dominant allele can determine the appearance 
of a trait. Recessive traits, on the other hand, only appear 
when two recessive alleles are inherited. The study of these 
inheritance patterns has not only deepened our understanding 
of genetics but also paved the way for advancements in 
genetic counseling, disease prevention, and family planning. 
Understanding genetic inheritance is fundamental in the field 
of medicine and continues to have profound implications for 
human health.

References
1. Zschocke J. Dominant versus recessive: Molecular 

mechanisms in metabolic disease. J Inherit Metab Dis. 
2008;31(5):599-618.

*Correspondence to: Irene Glimm, Department of Medical Sciences, University of Sains Malaysia, Malaysia. E-mail: irene.glimm@usm.my

Received: 1-Mar-2025, Manuscript No. aarrgs-25-162664; Editor assigned: 4-Mar-2025, PreQC No. aarrgs-25-162664 (PQ); Reviewed: 17-Mar-2025, QC No. aarrgs-25-162664; 
Revised: 24-Mar-2025, Manuscript No. aarrgs-25-162664 (R); Published: 31-Mar-2025, DOI: 10.35841/aarrgs-7.2.258

https://onlinelibrary.wiley.com/doi/abs/10.1007/s10545-008-1016-5
https://onlinelibrary.wiley.com/doi/abs/10.1007/s10545-008-1016-5


2J Res Rep Genet 2025 Volume 7 Issue 2

Citation: Glimm I. Genetic inheritance: Understanding dominant and recessive traits. J Res Rep Genet. 2025;7(2):258.

2. Dobyns WB, Filauro A, Tomson BN, et al. Inheritance of 
most X‐linked traits is not dominant or recessive, just X‐
linked. Am J Med Genet A. 2004;129(2):136-43.

3. Zschocke J, Byers PH, Wilkie AO. Mendelian inheritance 
revisited: Dominance and recessiveness in medical 
genetics. Nat Rev Genet. 2023;24(7):442-63.

4. Dobyns WB. The pattern of inheritance of X‐linked traits is 
not dominant or recessive, just X‐linked. Acta Paediatrica. 
2006;95:11-5.

5. Falk R. The dominance of traits in genetic analysis. J Hist 
Biol 1991:457-84.

6. McKusick VA. Mendelian inheritance in man: Catalogs 
of autosomal dominant, autosomal recessive, and X-linked 
phenotypes. Elsevier; 2014.

7. Chatzikyriakidou A. Beyond the “dominant” and 
“recessive” Patterns of Inheritance. Int J Mol Sci. 
2024;25(24):13377.

8. Wilkie AO. The molecular basis of genetic dominance. J 
Med Genet. 1994;31(2):89.

9. Monies D, Maddirevula S, Kurdi W, et al. Autozygosity 
reveals recessive mutations and novel mechanisms in 
dominant genes: Implications in variant interpretation. 
Genet Med. 2017;19(10):1144-50.

10. Kondrashov FA, Koonin EV. A common framework 
for understanding the origin of genetic dominance and 
evolutionary fates of gene duplications. Trends Genet. 
2004;20(7):287-90.

https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.30123
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.30123
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.a.30123
https://www.nature.com/articles/s41576-023-00574-0
https://www.nature.com/articles/s41576-023-00574-0
https://www.nature.com/articles/s41576-023-00574-0
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1651-2227.2006.tb02383.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1651-2227.2006.tb02383.x
https://www.jstor.org/stable/4331190
https://books.google.com/books?hl=en&lr=&id=xzGRBQAAQBAJ&oi=fnd&pg=PP1&dq=Genetic+inheritance:+Understanding+dominant+and+recessive+traits&ots=Hd4htlif_I&sig=x071dDq2l3DJij7luVaqz0ZYiAA
https://books.google.com/books?hl=en&lr=&id=xzGRBQAAQBAJ&oi=fnd&pg=PP1&dq=Genetic+inheritance:+Understanding+dominant+and+recessive+traits&ots=Hd4htlif_I&sig=x071dDq2l3DJij7luVaqz0ZYiAA
https://books.google.com/books?hl=en&lr=&id=xzGRBQAAQBAJ&oi=fnd&pg=PP1&dq=Genetic+inheritance:+Understanding+dominant+and+recessive+traits&ots=Hd4htlif_I&sig=x071dDq2l3DJij7luVaqz0ZYiAA
https://www.mdpi.com/1422-0067/25/24/13377
https://www.mdpi.com/1422-0067/25/24/13377
https://pmc.ncbi.nlm.nih.gov/articles/PMC1049666/
https://www.nature.com/articles/gim201722
https://www.nature.com/articles/gim201722
https://www.nature.com/articles/gim201722
https://www.cell.com/trends/genetics/abstract/S0168-9525(04)00125-8
https://www.cell.com/trends/genetics/abstract/S0168-9525(04)00125-8
https://www.cell.com/trends/genetics/abstract/S0168-9525(04)00125-8

