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DESCRIPTION
Researchers are fascinated with single-cell genomes. Investigating 
the genetic makeup of individual cells could help researchers 
better understand a variety of species that can't be cultivated in 
the lab, such as bacteria found in our intestines and on our skin. 
Stem cells, cancer cells, and the human brain, which is made up 
of cells with increasing genomic diversity, are all being studied 
using single-cell genetic investigations. The sequencing of the 
minute amounts of DNA and RNA present in a single cell has 
become possible thanks to advances in whole-genome and whole-
transcriptome amplification, providing a window into the extent 
and nature of genomic and transcriptomic heterogeneity that 
occurs in both normal development and disease. Single-cell 
techniques have the potential to revolutionise our understanding 
of the extent of genomic, epigenomic, and transcriptome 
variability that happens during an individual organism's lifetime.

SCS has emerged as a strong new set of methods for researching 
rare cells and separating complex populations. SCS approaches 
for DNA and RNA have had a wide impact on several sectors of 
biology in the last five years, including microbiology, 
neuroscience, development, and tissue mosaicism, as well as 
immunology and cancer research. SCS technology and uses, as 
well as translational applications in the clinic, will be discussed in 
this study.

However, in diseases like cancer, a single cell's greed and avarice 
can lead to the entire organism's demise. Despite the complexity 
of tissues, most genomic investigations to date have concentrated 
on bulk tissue samples made up of millions of cells. It is 
challenging to clarify cell-to-cell variability and identify 
uncommon cells that may play a key role in disease progression 
in these averaged datasets. Single-cell sequencing (SCS) 
technologies have ushered in a paradigm shift in genomics, 
moving away from bulk tissue research and toward deep and 

comprehensive analyses of individual cells.

Our curiosity with single cells extends back to the 1660s, when 
the first microscopes were invented, allowing early microscopists 
to see single bacterial cells moving around in water droplets. 
Early pathologists, such as Rudolf Virchow, identified the 
relationship between abnormalities in single cells and human 
diseases in the late 1850s. The introduction of cell staining 
techniques and cytological approaches in the late 1900s 
energised the discipline, allowing scientists to see genetic 
changes on chromosomes in single cells. Many cytogenetic and 
immunostaining approaches, on the other hand, were limited to 
measuring certain genes and proteins. Quantitative microarray 
technologies were created in the 1990s for measuring genome-
wide DNA and RNA information, but single cell analysis 
required too much input material. Despite the fact that PCR 
technologies had been created, they could only amplify limited 
targeted portions of the genome. Whole-transcriptome 
amplification (WTA) and whole-genome amplification (WGA) 
technologies for amplification of genome-wide DNA and RNA 
were developed to address this constraint. Another significant 
milestone happened in 2005, when the first next-generation 
sequencing (NGS) technologies were developed, allowing for 
genome-wide DNA and RNA sequencing.

The invention of the first genome-wide single-cell DNA and 
RNA sequencing tools for mammalian cells resulted from the 
convergence of these technologies. These early findings (together 
with the work of other groups) resulted in the birth of a new 
branch of biology: single cell sequencing (SCS). Over the 
previous five years, the field has grown tremendously and has 
had an impact on a wide range of biological studies. We will 
explore the advancements and limitations of SCS technologies, 
as well as the numerous uses they have had in biological research 
and medicine.
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