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Inframe indels in human proteins:
abundance and effect prediction
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Motivation and Aim: Short insertions and deletions that do not induce frameshifts in
protein (inframe indels) are of considerable interest because their functional and clinical
effects remain largely unexplored and range from severe disease to no phenotypic
manifestations.

Methods and Algorithms: Currently, databases contain more than 300 thousand human
indels with known clinical significance and/or population frequency. Since large-scale
experimental assessment of indel clinical and/or functional effects is not feasible,
computational approaches that provide effect prediction are very relevant. Currently,
both “classical” bioinformatics methods and novel deep learning approaches are used
for effect prediction.

Results: Methods based on large protein language models (e. g., ESM1b) and not using
databases of indels with known clinical relevance for training seem to be the most
interesting [1], since they are free from some of the disadvantages of classical supervised
learning-based methods (e. g., SIFT, CADD, Provean) [2]. We developed a method for
predicting the effect of indels, based on the annotation of the sequence of the protein
under study and deep alignments with homologs. We independently evaluated the
performance of this approach and a number of other predictive methods [3] for indels of
known clinical significance or population frequency and compared the results.
Conclusion: From the practical point of view, the most promising approach is a
combination of several independent prediction methods
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