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Crazy avian genome
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Avian hidden genes

Erythropoietin -
glycoprotein hormone that controls
erythropoiesis 03
Leptin

hormone that regulates energy
balance by inhibiting sense of
hunger

Nephrin

protein necessary for the functioning
of the renal filtration barrier

TNF-alpha

cytokine involved in systemic
inflammation...
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Avian hidden genes

Chicken EPO - CDS (72% GC)

Hron et al. Genome Biology (2015). Hidden genes in birds

Chicken EPO - part of intron 1

GAGACATTGGGATCAATGGAGACTTTGGGGGTCATTGGGGACTTTGGG
GTCAATGGAGGGTATGGGGGGGCATTGGGGTCAATGGAGACATTGGG
GTCAATGGATATTTCATTGGGGTCAATGGGAACATTGGGGTCAACTGA
GACTTTGGGGGGCGTTGGGGACTTTGGGGTCAATGGAGGGTATGGGG
GACATTGGGGTCAATGGGGGATATGGGGTCCATGGGGACAGTGGGGG
ATATGGAGACATTGGGGTCAATGGGGACAATGGGGACTCTACGGGGAT
ATGGGGGGCATTGGGATCCATGGGGACATTGGGGTCAATGGGGGCAT
GGGGGGATATGGAGACAATGGGGATATTGAGGTCAATGGGGACATTCA
ATGGGGTCAGTGGGGACATTGGTGGCAATGGGGTCACTGGGATCAAT
GGGGACATTGTTGTCAATGGGGACATCGGGGTCAGTGGGGATCAATG
GGGAGATCAATGGAGACATTGAGATCAATGGGGGTCATTGGGGCCATT
GGGATCAGTGGGGGTCAATGGGGGTCAATGTGGTTCAATGGGGACAT
TGTTGTCAATGGAGGCATTGGGGTCAATGGGGGTCATTGGGGCCATTG
GGATCAATGGGGATCAATGGGGGTCAATGGGGGTCAATGGGGACATT
GTTGTCAGTGGGGACATTGGGATCGATGGGGGTCAGTGATGACATTGG
GGTCAGTGGGGATCATTGGGGCCATTGGGGTCAATGGGGGTCAATGG
AGACATTGGGATCAGTGGGGGTCAATGGGGCCATTGTTGTCAATGGGG
CCATTGGGGTCAATGGGGTTCAATGGGGGCCATTGGGATCAATGGAGA
CACTGGGGTCATTGGGGTCAGTGGGACCAGGTTGTCAATGGGGGGAC
AATGTGGGTCAATGGGGTCATTGGGGTCAGTGGGGCCAGTGGG




Thousands of hidden genes identified on microchromosomes
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God bless Nanopore - new complete chicken genome
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Local expansion of repeats on dot chromosomes
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Local expansion of repeats on dots

PHF8 intron 18 + adjacent exons (chr29:1361677-1364492)

omic vs. genomic blastn dotplot
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CCCACGTAGTGCTCGACGTCGCGG6GGCCCAAGGTGGEG666GGCAGCGTCATCCCCAGCCCCTCTTTGCGGGCCACCAGGATGGGGACACTGAAGCTC G > CA CG
+ 3CTCCTCCAGGTACTCCACCH GCTGCGCCCCG! GG GCAGCAC! GTC
GCGCTATGGGGCAGAGGGGGGGGACGTGGGGGGGTAG TATGGTCTATGGGGGGGTTATAG TATGGGGCCTATGGGE ATGGGGT \
CCTCCAGGTACTCCACCGTCAGCTGCGCCCCACTGGGCT TCAGCAGCACCTCGTCTGCGCTATGGGG
CAGAGGGGGGGGACGTGGGGGGGTTATGGGGGGTGTTATGGGGGTCTATGGGGGGCTATGAGGGGGTTATTGGGGGGTATGGGGGGTA

GGTTATGGGGGGGTATGGGGAGGTATGGGG GG T TATGGGGGGG TTATGGGGTCTATGGGGGAGT
TATGGGGT TGATGGGGGGTATGGGGTCTCCTCCAGGTACTCCACCGTCAGC TGCGCCCCGCTGGGCTTCAGCATTACCTCGTCTGCGCTATGGGGCAGAGGGGGGGGACATAGGGGGGGTT. TGGGGGGCTTTGGGGGGGTTATG
GGGTCT, GG!
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Local expansion of repeats on dots - length variability

PHF8 intron 18 + adjacent exons (chr29:1361677-1364492)
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Local expansion of repeats on dots - length variability

PHF8 intron 18 + adjacent exons (chr29:1361677-1364492)
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Local expansion of repeats on dots - Recent changes in chickens

Chicken introns

2625
(8.5% on dots)

(17?,?78% on dots) |:> - highly variable in chicken population

. 16 240 - massive occurrence of repeat clusters
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- present also in other birds

92 833 - nothing like this in other vertebrates
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Stuttering genes
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Even Nanopore data cannot go to single-base resolution
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Hidden and missing genes in birds

RNA virus sensors missing in birds

Interferon regulatory factors missing in birds
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Missing genes on avian dots

% of gene survival
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Potential mechanism of sequence stuttering on avian dots

Dna replication slippage
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Unequal crossing over

Mobile element insertion

Expansion
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On dots. Where exactly? What genomic property needed?

When

in meiosis/mitosis? (sequencing cells of different passages)

How

recombination? (local copy of ~10-1000 bp, no defined template)

Why

G4 formation? Dot chromosome decay?
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Chicken erythropoietin (EPO)
up to 1000x coverage from RNAseq data

4,529 bp

Case Studies 20.11. 2023



Avian Hidden Genes
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