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Introduction 
All biological diversification can be traced back to evolutionary changes 

at the cellular level. The fundamental questions about how cells work and 
how they came to be the way they are are framed by this important role of 
cells. Despite the fact that these two fields of research fall under the traditional 
domains of cell biology and evolutionary biology, there is a lack of a thorough 
synthesis of evolutionary and cell-biological ideas. The merging of these 
two eponymous sciences with the theoretical and quantitative aspects of 
biochemistry, biophysics, and population genetics is defined as evolutionary 
cell biology. The main objectives are to build a mechanistic understanding 
of universal evolutionary processes while also incorporating an evolutionary 
perspective into cell biology.

The full development of this interdisciplinary field has the potential to 
solve a variety of problems in biology, including the extent to which selection, 
effectively neutral processes, historical contingencies, and/or constraints 
at the chemical and biophysical levels dictate intracellular feature variation 
patterns. These issues may now be investigated at both the intra- and inter-
species levels, with single-cell methods even permitting quantification of 
genetic variation. Some of the findings from this new field have already had 
a big impact on cell biology, and future discoveries will have a big impact on 
agriculture, medicine, environmental research, and synthetic biology.

About the study
One of life's earliest evolutionary changes was the emergence of cells, 

which allowed replicating organisms to capture the rewards of their catalytic 
activity while also providing a unit of inheritance for future evolutionary 
refinement and diversification. Cell biology focuses on the biophysical/
biochemical aspects of a wide range of properties, including gene expression, 
metabolism, intracellular transport and communication, cell–cell interactions, 
motility, and growth, due to the importance of cellular features in all areas of 
biology. No one can deny the valuable contributions that have resulted from 
this focus on cell function. Cell biologists, on the other hand, have usually 
avoided the variety that drives most evolutionary biology concerns, focusing 
instead on enhancing experimental consistency in a few well-characterized 
model systems.

Because all evolutionary change necessitates changes at the cellular 
level, understanding how cellular traits develop and diversify should be a major 

focus of evolutionary biology study. If there is one major flaw in this profession, 
it is the lack of mainstream cell biology thought. Despite the spike in interest 
at the molecular, genomic, and developmental levels, cellular traits are only 
marginally studied in today's evolution, possibly due to a lack of awareness 
for their enormous variety among taxa. However, without a grasp of how 
cellular characteristics are generated and modified, a complete mechanistic 
understanding of evolutionary processes will never be realised [1-5].

Conclusion
The moment has come to merge the historically disparate areas of cell 

biology and evolutionary biology, as well as the concepts of biophysics and 
biochemistry, into a formal field known as evolutionary cell biology. Recent 
breakthroughs in cell-biological analysis and the gathering of 'omic-scale 
information have expanded the possibilities for study on nonstandard model 
animals, allowing evolutionary variety to be incorporated into cell-level 
analyses. The rising realisation in both groups that an intellectual merging will 
offer major gains in our understanding of cell-biological structures, functions, 
and processes, as well as insights into the cellular substrate for evolutionary 
change, has prompted our vision for this synthesis. Although not an exhaustive 
list, the following questions motivate and illustrate the potential for this new 
field. 
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