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In this study, we describe a novel statistical model that predicts the structure of RNA by using the Gibbs sampling algorithm. The model allows for covariates and random effects to be incorporated simultaneously into the model. We applied the model to a 472nt long single-stranded sequence from the Baculoviridae family. The model was able to reconstruct a structure
with high reliability and concordance with the expected structure. Data generated by high-throughput sequencing approaches requires sophisticated statistical modeling of the underlying assumptions. For example, in RNA-seq experiments, transcripts are assumed to be of similar abundance and behave as independent and identically distributed Poisson-distributed

random variables. In this study, we have shown that the abundance of alternatively spliced transcript isoforms and fusion genes is dependent on the average expression level and cell cycle state of the samples. In particular, RNA-seq data have a strong tendency to over-represent fusion genes with higher expression levels and cell cycle states and also tend to include
relatively fewer fusion genes at low expression levels and low cell cycle states. These results demonstrate the importance of accounting for this dependence in data analysis. In order to develop statistical methods that overcome this problem, we are working to develop a general framework for jointly modeling all forms of RNA-Seq data, providing data structure-specific
likelihoods for statistical modeling of observed data, which permits model selection and the possibility of a parametric or non-parametric model form. The incorporation of covariates, such as the expression levels of internal control genes and tissue-specific marker genes, can also provide important and useful insights. These methods are being applied to other forms of

RNA-seq data and are available in an R library, soma-seq.github.io 5ec8ef588b
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