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The primary goal of the research is to add to the existing knowledge and deepen 
our understanding of a topic. The primary analysis of the RNA-Seq data is gene-
based, however, in this thesis, we showed that a transcript-based analysis approach 
produces better biological interpretations. At the same time, it allows for novel 
analysis of the RNA-Seq data generating new hypotheses and results. 

The study of comparison of different liver cell models through RNA-Seq data 
resulted in the generation of an exhaustive resource outlining the similarities and 
differences of the cell models to liver biopsies, as presented in chapter 2 (1). The 
cell models ex-vivo lose various in-vivo characteristics (2, 3). However, the 
unavailability of a comprehensive comparison restricted the assessment of the 

changes. A thorough study of the liver cell models through RNA-Seq data at the 
gene and transcript level illustrated the need for moving to a transcript-based 
approach. The biological changes in the cell models were highlighted with more 
precision using the transcript expression. The data generated through this 
comparison will be beneficial in selecting the cell models for specific research 
questions – what pathways, processes, and/or traits are of interest? Using the 
comparison data available, informed decisions can be made. This work can be used 
as a template to compare cell models from other tissues and cell types as well. A 

resource of cell models defining how similar or different they are to the in vivo 
systems would be helpful to perform better research. 

The knowledge of different transcripts originating from the same or different genes 
making the same protein always existed (4, 5). However, while analyzing the RNA-
Seq data the focus was always on evaluating the expression of individual genes or 
transcripts. The assimilation of this concept of the same protein from different 

transcripts to the RNA-Seq data analysis resulted in the creation of FuSe (6). 
Through this approach, the RNA-Seq data analysis provided more information on 
the dynamics of the biological system. However, various layers of regulation are 
involved in making a protein from the mRNA, the grouped expression calculation 
gives the preliminary protein expression estimates. This can be used as a starting 
point to accommodate other regulations and reach to the protein expression 
values. The work emphasized that the biological systems try to achieve homeostasis 
by producing different transcripts that code for the same proteins. The changes in 

the type and expression of these transcripts can be attributed to the internal or 
external environment. The identification of such transcripts that are involved in 
coding for the same proteins calls for studying their evolutionary relationships. 
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Using machine learning (ML) approaches with the transcript expression data novel 
potent transcript biomarkers were identified (7, 8). The study focused on various 
HCC cell models and presented a group of protein coding and non-coding 
transcripts as the potent biomarkers for detection of HCC. The inclusion of non-
coding transcripts in the biomarker discovery results emphasized their underlying 

role in disease progression. The added advantage of using transcripts is that they 
are produced before the proteins in the system and can help in the early detection 
of the diseases. The identification of the transcripts as biomarkers can have a major 
impact on future of biomarker research. Novel and more potent biomarkers can 
then be identified for diseases where early diagnosis is a major hurdle. 

Lastly, evaluating the expression of the protein complexes from the RNA-Seq data 
provided more functional assessment of the biological system. From an entity-
based analyses (gene or transcript), we could then define the amount of work 
achievable in the biological system. Additionally, the information of the assembly 
of the protein complexes elevated our understanding of the multi-molecule 
machinery and opened new doors for investigating novel drug targets. The 
application of dynamic Bayesian networks to the temporal RNA-Seq data helped in 
generating hypothesis for assembly of protein complexes. Though preliminary, this 

work has the capacity to control and eliminate various diseases occurring due to 
mis-assembly of the protein complexes. Moreover, information on the assembly 
would highlight the evolutionary information. What genes moved apart and what 
came closer over years of evolution (9). 

We demonstrated that the study of RNA-Seq data is no longer limited to evaluating 
genes or transcripts. It can be used to assess the amount of protein that can be 

formed in the biological system, present transcripts as potent disease biomarkers, 
can help elucidate protein complex assembly and more. 
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