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Introduction 

The functional studies of modified nucleotides in eukaryotic rRNA have changed dramatically as a result of two major 

breakthroughs in ribosome science. One was the finding that the two principal forms of rRNA modifications-

pseudouridine and 2′-O-methylation (Nm)-are generated by site-specific small RNP machines called small nucleolar 

RNP complexes (snRNPs) in eukaryotes (and archaea). The snoRNA provides site-specificity for both types of 

modification by base-pairing with the target area. In a genetically tractable organism like yeast, guide snoRNA 

expression can be easily interrupted to prevent the development of a specific alteration (s). A map of the rRNA 

modification sites, as well as the identities of the matching guide RNAs, are required for the effective implementation of 

this technique. For Saccharomyces cerevisiae, both prerequisites have been met.The availability of high-resolution 

crystal structures of the ribosome, which allow correlation of modification maps with functional sections of the ribosome, 

is another key development that allows more effective analyses of rRNA modifications. These advancements have made 

it possible to conduct more accurate rRNA modification depletion investigations. The current paper is part of a new wave 

of research that focuses on changes to a multifunctional ribosomal bridge domain. The modifying snRNPs belong to one 

of two big families of snRNPs: the H/ACA box and the C/D box families. H/ACA snRNPs produce s, while C/D snRNPs 

produce Nm changes. The processing of rRNA precursors is aided by a few snoRNAs. Each modifying snoRNP has four 

core proteins that are shared by all members of the family, as well as a single, distinct guiding snoRNA. Individually, 

nearly all of the yeast guide snoRNAs have been reduced with no discernible effect on cell growth. These findings 

support the theory that viability is independent of rRNA changes. However, a large body of research suggests that the 

and Nm changes are extremely relevant on a global scale, as seen below. They appear to be found in all three kingdoms 

of life's rRNAs, and their content increases as phylogenetic complexity increases. The functionally relevant rRNA 

regions of the ribosome are rich in changes. This state applies to the interaction surfaces of the small and large subunits, 

as well as the Peptidyl Transferase Centre (PTC), the polypeptide exit tunnel, and the areas that interact with mRNA and 

tRNA. This research focuses on changes to a critical intersubunit bridge. Finally, worldwide disruption of and Nm 

formation in rRNA has resulted in near-lethal growth abnormalities. Active site mutations in the yeast snoRNP proteins 

that catalyze the modification reactions stopped these processes. NMR solution investigations have demonstrated that 

both and Nm have the potential to stabilize RNA folding domains at the structural level. Pseudouridine stiffens the sugar-

phosphate backbone and improves base stacking in a minor but significant way. Furthermore, provides a second donor 
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site for hydrogen bond production, which can help to stabilize RNA-RNA or RNA-protein interactions.  Methylation of 

2′-OH sites gives a nucleotide more hydrophobicity, which could help with intermolecular or intramolecular interactions. 

Theoretical ideas and experimental research with tiny model RNAs led to the development of these principles. The 

structural effects of change on particular rRNA domains or the ribosome itself are still unknown. The study of the effects 

of specific Nm and changes on rRNA function is likewise in its infancy. Strong growth abnormalities have been 

identified in only two cases of blocking Nm alterations. Loss of a modification from the PTC region of E. coli rRNA 

(Um2552) inhibited cell growth and lowered in vitro translation rate by up to 65 percent in one example. Blocking 

methylation at a similar location in S. cerevisiae (Um 2918), a neighboring site (Gm 2919), or both sites greatly 

hampered cell development in the other example. The biggest functional faults caused by removing a single change have 

been found in the yeast PTC's a loop. Our group found that altering a conserved loop alteration (2920) lowered in vivo 

translation rate by 20% and impeded polysome formation in a depletion study of one to six seconds from this region. In 

that study, certain combinations of numerous depletions showed minor synergistic growth benefits, demonstrating that 

diverse combinations of changes alter ribosome structure in different ways. The junction between the ribosomal subunits, 

where translation takes place, sees a lot of changes in eukaryotic rRNAs. Many rRNA segments in these locations are 

involved in the creation of intersubunit bridges. Some of these bridging structures interact with tRNA or other translation 

factors, implying that changes to these bridge regions may have an impact on the translation process. In this paper, we 

look at the effects of nucleotide changes on helix 69 (H69) in the large subunit's domain IV. Threes in E. coli, fours and 

one Nm in yeast, and fives and one Nm in humans appear to be common in this area. Positional conservation is preserved 

in a few of the alterations. H69 interacts with helix 44 (h44) in the small subunit (SSU) to produce the intersubunit bridge 

B2a, according to crystallography. H44 is part of the decoding center, and its connection with H69 has first discovered in 

an E. coli ribosome crosslinking investigation. In the absence of tRNA, deletion of E. coli H69 alters subunit association, 

which is consistent with a role in subunit joining. H69 is easily visible in a 5.5 structure of Thermos thermophiles' 70S 

ribosome, but is disordered in a 2.4 structure of Haloarcula marismortui's 50S subunit, implying that it plays a dynamic 

role in subunit joining. H69 interacts with tRNAs in the intact ribosome, suggesting that it plays a function in tRNA 

translocation and translation fidelity. Indeed, a mutation in the loop area (U1915A) generated substantial +1 

frameshifting and stop codon readthrough in a recent genetic investigation, demonstrating the role of H69 in translation 

fidelity. In addition, a cryo-EM investigation has linked H69 to EF-G-catalyzed tRNA movement. H69 binds to the 

ribosome recycling factor, according to crystallography (RRF). In bacteria, deletion of H69 resulted in a dominant lethal 

phenotype and peptide release impairment. Asa result, H69, and its variations have been linked to a variety of ribosome 

functions. The stem-loop region is required for normal translation activity in vitro, according to a mutational 

investigation of E. coli H69. One mutant with decreased activity lacked a conserved matching to yeast 2260, suggesting 

that this change may be functionally important. This, along with another corresponding to yeast 2258, is one of the most 

highly conserved s found in bacteria, yeast, and humans. This two s, as well as a third that is also found in H69, are 

produced by an essential enzyme (RluD); however, point mutations in RluD's active region revealed that the synthesis 

function is not required. An NMR examination of H69 fragments from E. coli and humans revealed that the changes 

produce a minor variation in conformation and stabilize the RNA duplex at the structural level. Within an 11-nucleotide 

region, the H69 domain in yeast has five changes, all of which are preserved in humans.  The deletion of a snoRNA that 

guides the two most conserved s (snR191) resulted in a small growth disadvantage in a previous study. We show that 

removing particular combinations of H69 alterations significantly reduces cell proliferation, translation, and ribosome 

accumulation, as well as altering ribosome structure. 

Conclusion 

The docking site for aminoacyl-tRNA in bacteria is the analogous location, and it is crucial for translation. Gm2922 

arises at a late processing stage, during the maturation of the 27S pre-rRNA, in contrast to other 2′-O-methylriboses that 

are generated on the primary transcript. As a result, eukaryotes have kept a site-specific enzyme that catalyzes the 

methylation of a nucleotide that is important for ribosome synthesis and translation. 


