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Deciphering the new genetic information encoded within
the context of amino acid sequences.
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This study investigated how nascent polypeptide sequences regulate translation dynamics and expand the coding
potential of genomic DNA. Focusing on Intrinsic Ribosome Destabilization (IRD), a phenomenon triggered by acidic
amino acid clusters, we systematically analyzed premature translation termination events across the E. coli proteome. By
isolating peptidyl-tRNA and performing LC-MS/MS, we identified 599 truncated peptide fragments originating from 253
ORFs, terminated independently of stop codons. The C-terminal sequences of these truncated peptides were enriched in
acidic residues, implicating IRD in their generation. Some of these peptides were stably expressed, suggesting that IRD
may act as a pseudo-stop mechanism contributing to gene regulation. We further found that two ABCF-family translation
factors, YbiT and EttA, suppress IRD, with each acting at different translation stages. Conversely, YheS and Uup promoted
the translation of other "hard-to-translate” amino acid motifs, highlighting the functional divergence within the ABCF
family. Additionally, two small ORFs (pepNL and nanCL) were discovered to induce translation arrest at their stop codons.
Cryo-EM analysis revealed that PepNL forms a hairpin-like structure within the ribosomal tunnel, obstructing release
factor binding. This arrest mechanism is favored under nutrient-limited conditions as like as IRD, indicating the

importance of translation regulations in cellular stress adaptation.
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translation products.
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Fig.2. E. coli ABCF proteins alleviate "hard-to-

translate" nascent peptide sequences.

a. Structure of EttA, an E. coli ABCF proteins,
shown interacting with P-site tRNA (PDB: 3J5S).

b. Translation of "hard-to-translate" sequences are
promoted by individual ABCF proteins.
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Fig.3. E. coli PepNL nascent peptide forms

a mini-hairpin-like structure and blocks the function of RF2.
a. Structure of the PepNL nasncet peptide within the ribosome tunnel.

b. The distorted lle13 residue of PepNL interferes with proper
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accommodation of release factor 2 (RF2), resulting in ribosome stalling.
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