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Introduction

For centuries, the notion that acquired characteristics can be passed on 
to offspring, a concept known as Lamarckian inheritance, was widely accepted 
but eventually discredited. However, recent discoveries in the field of genomics 
have shed light on the complex interplay between environmental factors and the 
heritability of acquired characteristics. This article explores the phenomenon 
of when acquired characteristics become heritable, emphasizing the role of 
epigenetics, trans generational inheritance, and the impact of environmental 
factors on the genome. The debate surrounding the heritability of acquired 
characteristics has been a fundamental aspect of evolutionary biology. Initially 
proposed by Jean-Baptiste Lamarck in the early 19th century, the idea that 
organisms can pass on traits acquired during their lifetime to subsequent 
generations was eventually overshadowed by Gregor Mendel's principles of 
genetic inheritance. However, recent advancements in genomics have challenged 
this long-standing dogma and highlighted the intricate relationship between the 
environment and the genome.

Description

Epigenetics refers to heritable changes in gene expression that occur 
without alterations to the underlying DNA sequence. These modifications can 
be influenced by environmental factors, such as diet, stress, or exposure to 
toxins. Epigenetic marks, including DNA methylation, histone modifications, and 
non-coding RNA molecules, can be passed on from one generation to another, 
potentially affecting gene expression patterns and phenotype. Tran’s generational 
inheritance refers to the transmission of epigenetic information from parents to 
offspring over multiple generations. Studies in various organisms, including 
humans, mice, and plants, have demonstrated the potential for trans generational 
inheritance of acquired traits. For example, environmental exposures like diet or 
stress in one generation can lead to altered DNA methylation patterns that persist 
across subsequent generations, influencing disease susceptibility, behaviour, 
and other phenotypic traits [1,2].

Genomic imprinting is a unique phenomenon that involves the expression of 
specific genes from only one parent while silencing the corresponding allele from 
the other parent. Imprinted genes play critical roles in growth and development 
and are associated with several human diseases. The establishment and 
maintenance of genomic imprinting are regulated by epigenetic modifications, 
particularly DNA methylation. Disruptions in genomic imprinting can result in 
abnormal development and disease. The environment can induce modifications 
in the genome through various mechanisms. Environmental stressors, such as 
exposure to chemicals, radiation, or nutritional deficiencies, can lead to DNA 
damage and genomic instability. Furthermore, certain environmental factors 
can directly influence epigenetic marks, altering gene expression patterns in 

response to specific stimuli. These modifications can be short-term or persist 
across generations, contributing to the heritability of acquired trait [3-5].

Conclusion

The realization that acquired characteristics can be heritable has profound 
implications for various fields, including evolutionary biology, medicine, and 
environmental science. Understanding the interplay between the genome and 
the environment can provide insights into disease susceptibility, adaptation to 
changing environments, and the impact of lifestyle choices on future generations. 
Further research is needed to unravel the molecular mechanisms underlying trans 
generational inheritance and to explore the potential therapeutic applications of 
this knowledge. Recent advancements in genomics have rekindled the debate on 
the heritability of acquired characteristics, challenging the classical understanding 
of genetic inheritance. Epigenetic modifications, Trans generational inheritance, 
genomic imprinting, and the impact of environmental factors have highlighted the 
complex interplay between nature and nurture. The lesson of genomes teaches us 
that the genome is not a static entity but is dynamic, responsive to environmental 
cues, and capable of transmitting acquired traits across generations. Continued 
research in this field will deepen our understanding of the mechanisms underlying 
heritability and its implications for human health and evolution.
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