[bookmark: _GoBack]Pseudogenes are defined as disabled counterparts of functional protein coding genes. Depending on their formation mechanism, pseudogenes can be classified into three groups: processed (created through a retrotransposition event), unprocessed (resulting from a gene duplication event) and unitary (originating from functional genes through a loss-of-function event). Processed and unprocessed pseudogenes have a functional protein-coding counterpart (parent gene) in the same organisms. By contrast, unitary pseudogenes have no parent gene in their host genome, and are characterized by the presence of functional homologs in a syntenic region in a different species or organism. The fourth type of pseudogenes is called polymorphic. These are defined by the presence of a disabling mutation that is not fixed in the population. Specifically, polymorphic pseudogenes are regarded as protein coding genes that possess a loss-of-function variant in the reference genome.

Our lab has experience in annotating pseudogenes. Over the years, using a combination of manual curation and computational analysis, we have identified and characterized pseudogenes in human [1-3], worm [1], fly [1], zebrafish [1], primates [1], and a wide range of mouse species [4]. By comparing human, worm, and fly pseudogene complements, we found that the numbers of pseudogenes are not proportional to the genome sizes or the numbers of coding genes in the genomes, suggesting that pseudogene evolution is following a species-specific pathway. This specificity is also reflected in pseudogene types, where processed pseudogenes dominate over duplicated ones in human more than in the other species. This result correlates with the known burst of retrotransposition events at the dawn of primate lineage [1].

Pseudogenes have long been considered non-functional elements. However, the last decade has seen a large number of studies reporting on pseudogene activity, highlighting them as key players in genome regulation. Specifically, pseudogenes have been shown to regulate the expression of their functional protein coding homologs by serving as a source of siRNAs, antisense transcripts, microRNA binding sites, or competing mRNAs [5-7]. Moreover, a close inspection of pseudogene disabling mutations reveals that the pseudogenization process is closely related to the loss-of-function events such as premature truncation of proteins, disruption of splicing, and loss of functional or structural domains [8-10].

We used annotation and functional genomics analysis to study the activity of pseudogenes in various organisms. We conducted systematic analyzes of human, mouse, worm, fly and zebrafish pseudogenes focusing on large pseudogene families [4, 11, 12]. We found that the majority of pseudogene complements are species specific. Moreover, despite the presence of numerous disabling mutations, transcriptome analyzes suggest that a large proportion of pseudogenes are transcribed, and some are even translated. Using RNAseq data from ENCODE, modENCODE, and mouseENCODE [13-15] projects we analyzed the expression patterns of pseudogenes. Overall, we found that on average 15% of pseudogenes are transcribed in each organism, and moreover, pseudogenes show higher tissue transcription specificity than their protein-coding counterparts.

Over the years we have created a variety of pipelines, databases and online resources for pseudogene analysis. Specifically, we have built an online repository (pseudogene.org) that provides information regarding the annotation and characterization of pseudogenes in human and other model organisms. The repository is host of a large number of pseudogene databases, datasets, and resources such as the human pseudogene database psiDR [2], model organisms’ pseudogene resource, psiCUBE [1], and Pseudofam, the online pseudogene family database.  Both psiDR and psiCUBE also provide information regarding evolutionary and functional characterization of pseudogenes in the curated genomes. Pseudofam focuses on clustering pseudogenes into families based on their functional homolog protein family recorded in Pfam.  Currently there are 10 eukaryotic genomes in Pseudofam.
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