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Transcriptome analysis have uncovered that thousands of intergenic loci in the human genome are capable of
transcription, biological significance of which is not predictable from our current knowledge of gene. The goal of
this thesis is to uncover biological entities of these transcripts of unknown function (TUFs) and to re-consider the
criteria of the human genes by searching novel genes from human TUFs and investigating the functional aspects of the
genes I identified.

Chapter | introduces the background of TUF biology. The most striking difference between TUFs and mRNAs
is that TUFs include only small ORFs, all of which are less than 100 codons and were speculated not to be translated
just because of the small sizes. I argue, however, that TUFs can be genes of long noncoding RNAs (IncRNAs) or
small proteins. Chapter 2 presents characterization of 3 human TUFs named AGUI, AGDI and AGD3, expression of
which are significantly up- or down-regulated during stem cell differentiation. A variety of biochemical and
molecular biological experiments demonstrates that AGUI and AGD1 are IncRNA genes and AGD3 encodes a novel
small protein. Chapter 3 focuses on functional characterization of AGD3-encoded protein. Structural (CD spectra
and NMR measurement) and cell biological experiments support that AGD3 is an intrinsically disordered protein
(IDP) and localized to the membrane raft by fatty acid modification. Inhibition of the posttranslational modification
causes proteasomal degradation of AGD3, suggesting that localization to particular subcellular environments can be
one of the essential steps for IDPs to escape from the proteasome and to retain significantly sufficient lifetime in
cell for functional expression, in general. In order to assess this hypothesis in another IDP, screening for small
human IDPs of unknown function allows for identifying a novel small IDP, named C180rf42 (Chapter 4) and
molecular biological experiments demonstrate that C180rf42 protein interacts with protein kinase A (PKA)
regulatory subunit as a competitor of A-kinase anchoring protein (AKAP), which suppresses degradation of
C18o0rf42 (Chapter 5). Finally, Chapter 6 proposes biological impacts of the intergenic regions of the human

genome, and potential function and significance of their expression products, TUFs and small proteins.
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