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Abstract 

Third Generation Sequencing/TGS(i.e., Oxford Nanopore Technologies/ONT and Pacific 

Biosciences/PacBio), a.k.a. long-read sequencing, can generate single-molecule long reads, ranging from a 

few kb to million bp. These data have been demonstrated very powerful to address many complex 

biomedical problems that remained unsolved by short reads. For example, the extensive applications of 

TGS data for genome research have been published in various biomedical contexts. Here, I will present the 

methodological research of how long reads can advance transcriptome and epigenetics research. The 

particular focus is the mathematical foundation to model the unique information of long reads in the 

quantitative analyses of transcriptome, and the discovery of a unique activation pattern of transposable 

elements over zebrafish early embryonic development. 
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