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DESCRIPTION
Developmental neuroscience is the study of how the neural sys-
tem develops from the earliest stages of development through 
adulthood. Although brain progenitor cells go through pre-
dictable stages of proliferation, differentiation, migration, and 
maturation, the mechanisms that control their advancement 
through each stage are unknown. Developmental research is 
crucial not just for understanding how complex structures are 
put together, but also for diagnosing and treating developmen-
tal diseases. This field is also a promising source of information 
into when and how nervous system tissues regenerate because 
injury healing processes are comparable to those that occur 
throughout development.

This article gives a quick review of developmental neurosci-
ence, as well as some major experiments that have helped us 
learn more about the mechanisms that drive the formation of 
early brain tissue and the further specialisation of those cells 
into discrete subsets of neurons. The debate focuses on some 
of the most pressing topics that developmental biologists are 
pondering, as well as some of the strategies that they employ 
to answer these questions. Finally, applications of the method-
ologies are discussed in order to shed light on what it means 
to be a developmental neuroscientist in today’s world. Genetic 
manipulation of complete embryonic brains, targeted differ-
entiation of stem cells into nervous system cells, and labelling 
techniques that allow for the quantification of specific develop-
mental processes, such as the production of new neurons, are 
among the experiments presented.

In humans, the neocortex is thought to be the seat of higher 
cognitive function. It grows from a layer of neural progenitor 
cells, the majority of which give rise to neurons. Polycomb 
group regulatory proteins combine in multi-protein complex-
es and catalyse restrictive post-translational histone modifica-
tions. This process of cell destiny determination is controlled by 

specific temporal and spatial gene expression patterns, which 
are influenced by epigenetic mechanisms.

These epigenetic modifiers have been implicated in influenc-
ing several stages of cortex development due to their rela-
tionship with neurodevelopmental illness and various types of 
central nervous system malignancies, as well as observations 
in mice models. The precise mechanisms that convey relat-
ed transcriptional repression are yet unknown and are a hot 
topic of research. The regulation of brain stem and progenitor 
cells appears to be very context-specific, raising the possibility 
of species-specific changes. Based on studies in murine mod-
el systems, we will present our developing understanding of 
how regulation influences human cortex development in this 
review, with a focus on findings from investigating decreased 
activity in the setting of human neurodevelopmental diseases 
and cancer [1-5]. 

CONCLUSION
Finally, topic focused on the natural biointerfaces of lipid–pro-
tein interaction in cell membranes. Membrane lipid engineer-
ing examples are discussed, as well as how their composition-
al patterns affect membrane protein functions. Fifth, physical 
methods for molecule distribution over the biointerface are 
now being developed, such as extremely efficient nanoinjec-
tion, electroporation, and nanoneedle devices, the key being 
how to perforate the cell membrane. The final topic is the 
chemical design of lipid- or polymer-based RNA delivery car-
riers, as well as their behaviour at the cell interface, which are 
gaining interest as COVID-19 RNA vaccination technologies. Fi-
nally, future biointerface research directions are discussed.
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