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Abstract of Thesis

In vitro ribosome reconstitution is a powerful approach for investigating ribosome assembly mechanisms
and identifying key components involved in ribosome biogenesis. Early studies of ribosome biogenesis relied
on thermodynamic reconstitution methods, which successfully assembled ribosomes in vitro but required
non-physiological conditions, 1including elevated temperatures and high-salt buffers. In contrast
ribosome—associated GTPases have been reported to participate in the assembly of ribosomal RNA (rRNA) and
ribosomal proteins in vivo.

In this study, I have successfully reconstituted a functionally active ribosome using an in vitro
coupled ribosome assembly system under near—physiological conditions. The GTPases ObgE and Der were identified
as key auxiliary factors that facilitate the reconstitution of 70S ribosomes without the need for temperature
shifts or altered salt concentrations. This study further demonstrates that posttranscriptional modifications
of rRNA are not strictly required for ribosome assembly or ribosomal functionality under these conditions
indicating that the structural integrity and proper folding of rRNA are more critical determinants of successful
assembly. Consistent with this conclusion, the RNA helicase DeaD was found to be essential for rRNA structural
remodelling, promoting correct rRNA conformations during assembly, as revealed by a co—transcriptional coupled
ribosome assembly assay.

Together, these findings identify essential auxiliary factors required for ribosome assembly and
provide new insights into the relative contributions of rRNA structure, modification, and remodelling to the

molecular mechanisms governing ribosome biogenesis
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