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• Since 2006 several reports of de novo gene origins 
from Drosophila and yeast.

• ~12% of newly emerged genes in the Drosophila 
melanogaster subgroup may have arisen de novo from melanogaster subgroup may have arisen de novo from 
noncoding DNA, independently of transposable 
elements (Zhou et al (2008) Genome Res).

• 15 de novo genes identified in primate ancestor (Toll-

Riera et al (2009) Mol Biol Evol).



• All-against-all BLASTP search between human, chimp and 
macaque proteins from Ensembl v46 (E-value < 1x10E-4).

• Unambiguous 1:1 orthologs with no other similarly strong 
hits. Lineage specific segmental duplications were 
excluded.

• Synteny blocks were constructed, anchored on these 
unambiguous orthologs, where the gap between anchors unambiguous orthologs, where the gap between anchors 
was no more than 10 genes in either genome. Local 
differences in gene order were permitted.

• Synteny blocks span 91% of the human and 85% of the 
chimp genomes.

• 94% of human protein-coding genes annotated by Ensembl 
are located within these blocks.





• BLAT and Ssearch sequence matches criteria:

– translated sequence had ≥90% identity with the 

human protein in each of the exons;

– no in-frame stop codons in the first half of the 

alignment;

– any inferred introns were at least 18 nt long– any inferred introns were at least 18 nt long
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• In chimp and macaque no potential ORF from the 
same start codon or in the same reading frame same start codon or in the same reading frame 
aligning to at least half of the human protein.

• BLASTP search against all of GenBank – absence 
of paralogs or orthologs of these genes in any 
sequenced genome.



• Length 121-163 amino acids

• No introns in coding sequence

• Introns in UTRs

• No complex protein domains annotated• No complex protein domains annotated

• Overlapping other genes on the opposite 

strand
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Additional proof

• Resequencing three orthologous regions DNA in one 

chimp individual verified the critical sequence 

differences.

• Each of the disablers shared by chimp and macaque 

is also shared with the gorilla and gibbon; two are 

also shared with orangutan.



• For novel chimp genes no reliable cases were 

identified.

• Estimation: the frequency of novel protein-coding • Estimation: the frequency of novel protein-coding 

genes in human genome is about 0.075% � ~18 

genes
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