
Single cell sequencing (SCS) refers to sequencing the genome,
transcriptome and multi-omics of single cells. All cells in the body share
nearly identical genotypes, but gene expression may differ. SCS allows
researchers to detect for heterogeneity among cell populations,
distinguishing a small number of cells and delineating cell maps.
 
Currently, most transcriptome analysis experiments assume that cells in
a tissue are homogeneous and are likely to miss cell to cell variability. 
 
After the completion of the human genome project, scientists have
proposed a human cell atlas program that is designed to complete the
mapping of 37 trillion cells in the human body. More on the human cell
atlas can be found here. 

 

It can also help to study the brain cells and relationships 
among cells during development.    
It can help to study brain cell interactions and 
development

Nervous system
There is heterogeneity in neurons because there are unique copy number
variations in nerve cells. Single cell sequencing can study many different
periods of nerve cells and draw a single-cell map to help 
understand the types of neurons and their connecting 
molecules in the brain. 
 

Cancer
Studies have shown that tumours are highly
heterogeneous. This may be related to the
mechanisms of tumorigenesis or metastasis and
so studies into this can help our understanding of
the cancer pathway and treatment options.
Single-cell studies have found implications in
colorectal cancer, breast cancer, brain tumours
among others.
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Can help to discover new immune cell
populations and their relationships
Study immune cells with high heterogeneity
caused by pathogens and detect genetic
material of individual immune cells
Help to understand the complex immune
mechanism of the body

Immunology
Single cell analysis can allow for the study of
individual immune cell types, which can:

Single cell analysis can identify whole genome of
germ cells and embryonic cells at single-cell level
It can help find advantages of a small number 

Reproductive and embryogenic medicine

of cells which can be used in prenatal diagnosis
and assisted reproduction

Data processing: Gene expression profiling by scRNA-seq is
inherently noisier than bulk RNA-seq, as vast amplification of small
amounts of starting material combined with sparse sampling
introduce significant distortions.

Lack of spatial-temporal context: Single-cell DNA-based and
scRNA-based assays often follow the steps of cell isolation; cell
sorting; and library preparation and sequencing. During this process,
cells are isolated from their local environment and destroyed prior
to profiling, losing important contextual information.

 

Single cell sequencing still has challenges including cumbersome
operation and high detection cost. Technologies are getting more
accurate and cheaper, but challenges remain:

10x Genomics specialise in single-cell technologies  
including products single cell gene expression,
immune profiling, copy number variation, an
assay for transposase accessible chromatin and
spatial gene expression. 

Mission Bio offers their Tapestri platform that is a
single-cell multi-omics platform that can provide
genotype and phenotype data across thousands of
cells.
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Regenerative potential of prostate luminal cells revealed by
single-cell analysis

Normal Breast Cell Types, States Characterized by Single-Cell
Transcriptome Analysis

Single-cell RNA sequencing reveals compromised immune
microenvironment in precursor stages of multiple myeloma

Genetic identification of cell types underlying brain complex
traits yields insights into the etiology of Parkinson’s disease

Systematic comparative analysis of single cell RNA-

The single cell space is becoming more mainstream. Here are five
recent articles to get you up to speed:
 

Single cell transcriptomics has revealed differentiated prostate cell
populations that appear capable of reprogramming and
regeneration in mouse and human prostate tissues exposed to
treatments for advanced prostate cancer. This could suggest new
prostate cancer therapies that might be useful with an androgen
receptor blockade.
 

Multiple myeloma is an incurable cancer of bone marrow plasma
cells, and currently there are no clinical procedures that allow for
direct monitoring of multi-drug resistance (MDR). This study has
developed a personalised test that can address the unmet need for
monitoring MDR and treatment failure in myeloma.

 

This study has suggested that immune microenvironment changes
can contribute to early-stage multiple myeloma, appearing in
precursor conditions that precede blood cancer.

 

This study using GWAS and Single-cell RNA sequencing has
revealed a role for oligodendrocytes in the disease, indicating a
potential glial component to the disorder.

 

sequencing methods 
This study has compared a multitude of single-cell 
RNA sequencing approaches and set new benchmarks 
for researchers who use scRNA-seq in their studies.

Fluidigm offers specialises in using their proprietary
CyTOF® and microfluidics capabilities, to study
health through mass cytometry, tissue imaging and
genomics solutions. They offer single cell products
that allow you to study single-cell genomics and
proteomics.
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