Gene clusters, groups of genes encoding functionally-related proteins, are commonly found in eukaryotic genomes. One of the most abundant types are gene families, those encoding a set of homologous genes
commonly originated through gene duplication often via unequal crossing-over. As a result, they are found arranged in tandem in the genome. Despite the increasing number of whole genome information for
many species, the comprehensive evolutionary analysis of gene family members remains largely unexplored. Two primary, not exclusive, challenges hinder this exploration: the analysis of large gene family sizes,
and those of very recent (young) family members. These issues stem from limitations in current assemblies (including many of those based on long reads) that can not accurately assemble extensive stretches of re-

petitive DNA regions (such as those of recently originated copies). Current sequencing techniques (based on long reads and chromatin contacts) offer a promising avenue for addressing these challenges.

The discovery and visualization of gene clusters is usually case-specific, involving arbitrary criteria and custom bioinformatic pipelines. To overcome such limitations, we present GALEON, a user-friendly bioinfor-
matic tool to identify, analyze and visualize physically clustered gene family genes in chromosome-level genomes. The software uses simple input file formats with gene coordinates (BED or GFF3), and protein se-
quence data. Specifically, the gene cluster analysis is assessed by analyzing the distribution of pairwise physical distances between the gene set's members and the average genome gene density. GALEON also allows
the study (and comparison) of two gene families at once and, if the protein sequence data is provided, can also explore the relationship between physical and evolutionary distances. Overall, GALEON represents
a novel tool for the study of clustered genes to gain valuable insights into the origin, evolution and function of gene families, while also providing an utility to evaluate the local quality of assembled genomic regions.
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Table 1. IR receptor family cluster organization in chromosome level genome of Dysdera silvatica (n = 7)

Family | Chromosome ID| Num. of clusters | Clustered genes | Total genes C,, MU p-value (A) [ = (B) .| 7 =re
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NA, not applicable; *, p < 0.05; **, p < 0.01; ***, p < 0.001. Data from [2].

Figure 1. (A) Genome-wide or (B) Chromosome level gene cluster sizes distribution in D. sil.
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Figure 2. GPCR gene family analysis in chromosome level genome of Lautoconus ventricosus (n = 35). (A) Physical distances (in 100 kb units) Figure 3. Two gene families analysis in D. sil. Physical
plotted as a heatmap in Scaffold_11. (B) Physical distances (upper matrix) vs Evolutionary distances (lower matrix) in amino acid substitu- distances (in 100 kb units) between IR and GR gene families.
tions per site in Scaffold_11. (C) Genome-wide scatter plot of physical distances in bp vs Evolutionary distances in amino acid substitutions Clusters are formed by one family gene members (black
per site. Clustered genes’ data is shown in color; Not-clustered genes’ data is shown in grey. Data from [3]. square) or two families genes (red square). Data from [2].
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