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Abstract:

Homology-based annotation fails when no characterized homologs
exist, leaving many conserved human genes uncharacterized. To
address this, we propose to compare evolutionary rates of these genes
across species and identify common traits linked to faster evolution or
gene loss.
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We used two methods to estimate evolutionary rates: RERconverge,
which compares gene-specific branch lengths to genome-wide patterns,
and a species-trio method that measures relative divergence. To find
shared species traits, we built an LLM/RAG pipeline enhanced with web
scraping to collect and integrate relevant metadata.
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Results

Evolutionary rates comparison between two methods
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Fig. 1. Two measures of gene |
evolution rate give conflicting results ° T
for our genes (a). This may be due to eaRQISEmEnee enaty

their short length (b), which can lead
to poor alignments.
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Mann-Whitney: p-value = 0.003

Conclusions

1. Two methods for calculating
evolutionary rates give significantly
different results.

2. Human genes with unknown functions
often co-deplete and co-evolve independently.
Co-depletion does not guarantee co-evolution
through substitution rates.
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Fig. 2. Gene-gene co-depletion patterns differ from coevolution patterns
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3. A prototype of RAG has been
developed to help infer gene
function once accurate evolutionary
rate estimates are available.
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