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From the human genome are transcribed more than 60,000 lncRNAs: RNA sequences at 
least 200 nucleotides in length. Most of these transcripts have been annotated as 
non-coding RNAs, justifying their name. However, it has been shown that many of these 
transcripts contain unannotated open reading frames and are actually translated, with the 
resulting products capable of regulating biomolecular processes or producing bioactive 
peptides capable of controlling various cellular functions. Many small ORFs (sORFs), with 
100 codons or less in length, have been identified. It has been shown that some 
sORF-encoded peptides (SEPs) play an essential regulatory role in various 
physiopathological processes and are primarily translated from lncRNAs. Confirming that 
sORFs in lncRNAs result in translated products is challenging since it is non-trivial to identify 
bona fide functional peptides. The combination of predictive techniques and nucleotide 
sequence-based metrics and other variables calculated from samples obtained by polysome 
profiling may yield more robust predictions. This work aims to discover lncRNAs encoding 
SEPs in diverse cancer tissue samples using machine learning techniques. The positive set 
used for training the models was created by combining sORF sequences associated with 
mass spectrometry–found peptides, obtained from the MetamORF, SPENCER, and SmProt 
repositories. To obtain the negative set, human lncRNA sequences from RNAcentral were 
classified using CPAT. ORFs predicted as non-coding were subjected to a 1% FDR filter and 
then BLASTed (BLASTX) against the non-redundant protein database (nr). Sequences with 
no matches to any protein were then selected to compose the negative set. As variables, we 
chose sequence-based and mathematical features, the latter calculated using the 
MathFeatures Python library. Preliminary results suggest that the pipeline can effectively 
identify SEPs in curated lncRNA transcript datasets, such as GENCODE, with good 
accuracy. Our curated positive datasets incorporate experimental evidence (validated 
peptides/sORFs) and focus specifically on ORFs with lengths equal to or less than 303 
nucleotides, with extended flanking sequences to provide additional genomic context. This 
targeted design allows the models to capture sORF-specific features rather than 
whole-transcript characteristics. Preliminary results show that SVM was the best model for 
sORF prediction (99% AUROC, 97% accuracy, and 97% precision). A first classification test 
using sORFs extracted from the lncRNA set of GENCODE v.47 revealed that 51.5% of them 
were classified as potentially coding. The next step involves benchmarking tools designed to 
assess coding potential, such as CPAT and RNAsamba. Future efforts must address a 
critical challenge: implementing translation efficiency and ribosome occupancy–based 
features, in order to better characterize translated ORFs, thereby increasing the 
experimental basis and the reliability of the predictions. Success in these areas could 
establish a valuable pipeline for sORF discovery while revealing important insights into the 
relationship between sequence features and translation activity in putative non-coding 
regions. 
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