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We must avoid involuntary transplanting heterogeneous cell into our body for safely realization of 

regenerative medicine. Development of a highly reproducible and sensitive single-cell RNA sequencing 

(RNA-seq) method would facilitate the evaluation of cellular non-genetic heterogeneity in 

transplanted cells.  

In this lecture, I will introduce various single-cell omics technologies regardless of experimental or 

bioinformatics techniques. Especially, I report a novel single-cell RNA-seq method called Quartz-Seq 

that has a simpler protocol and higher reproducibility and sensitivity than existing methods [1]. I show 

that single-cell Quartz-Seq can quantitatively detect various kinds of non-genetic cellular heterogeneity, 

and can detect different cell types and different cell-cycle phases of a single cell type. Moreover, this 

method can comprehensively reveal gene-expression heterogeneity between single cells of transplanted 

cells. I also introduce that cutting edge bioinformatics technique for analysis single-cell RNA-seq 

uncover spacial and temporal information from snapshot of single-cell transcriptome data. 

Furthermore, we developed a novel reverse transcription to extremely reduce dropping-out low-

abundant mRNAs in experimental replications. Finally, we develop and introduce a high-throughput 

single-cell RNA-seq to realize several thousands single-cell RNA-seq to find rare cellular sub-

populations from tissues and organs. 
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