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ABSTRACT

RNAs including non-coding RNAs (ncRNAs) have important biological
functions in living cells based on the structures of non-coding RNAs. RNA family
classification is a required task for annotating sequenced genomes. RNA families are
defined based on RNA transcripts which perform similar functions in different
species. Such functions have a strong relationship with RNA secondary structures but
not their primary sequences. Thus RNA sequences alone are not sufficient to classify
RNA families. Here, I focused on computational RNA secondary structure prediction
by exploring primary sequences and complementary base-pair interactions, together

with a suitable innovative feature extraction based on natural RNA’s loopand stem



Vi

characteristics using the conditional random fields method (CRFs), In addition, I also
focused on computational RNA family classification by exploring primary sequences
of RNAs and their secondary structures as the selected feature to classify the RNA
family also using the CRF method. Both problems are treated as a sequence labeling.
The CRFs models can predict the RNA secondary structures and can classify the
RNA families of the test RNAs with optimal F-score prediction between 56.61% -

98.20% and between 98.77% - 99.32%, respectively.
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