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Microsatellites.. 
 
 
 
~3% of the human genome 
 
High mutation rates 
 
Popultaion genetics, forensic and association studies 
 
Some of them associated with deseases 



 
 
The evolution of microsatellites 
 
 
(a) Birth - a locus acquires the number of repeats (a threshold) required for high rates 
of strand slippage 
 
(b) Adulthood – characterized by rapid repeat number alterations due to slippage 
 
(c) Death - a locus degrades to a repeat number below threshold, ceasing to sustain 
high slippage rates 
 
 
*threshold - the minimal number of repeats required to constitute a microsatellite 



Identification of orthologous microsatellites 
 
 
Sputnik is used to extract orthologous microsatellites from MULTIZ alignments of 
human, chimpanzee, orangutan, macaque and marmoset 
 
 
Only uninterrupted microsatellites (pure microsatellite sequences were extended into flanking 
sequences to include interruptions whenever possible—the maximum allowed interruption length 
was equal to the length of the microsatellite motif, and the extension of the microsatellite was 
required to contain at least one complete repetition of the motif) 
 
Only one repeated motif microsatellites (compound microsatellites were removed from 
analyzes - adjacent microsatellites separated by at most one non-microsatellite nucleotide joined 
together) 
 
 
MULTIZ (Blanchette et al. 2004) – multiple alignment program, can be used even with sequences that are fragmented or have rearrangements 
such as inversions and duplications. 
 
Sputnik (http://espressosoftware.com/sputnik/) - program that searches DNA sequence files in Fasta format for microsatellite repeats 



Identification of orthologous microsatellites 
 
 
Removed loci that, in any species  
(a) had other microsatellite(s) in their 25 bp up- and downstream neighborhood (the 
central as well as neighborhood loci were removed, to minimize influences among neighboring 
loci);  
 
(b) possessed nucleotides with phred score <20 within microsatellites or within flanks 
(10 bp up- and downstream);  
 
(c) had 20 bp up-/downstream low-complexity flanks (i.e., flanks completely lacking one of 
the four nucleotides or harboring a six-repeat-unit long mononucleotide or four-repeat-unit long 
dinucleotide repeat);  
 
(d) had flanks’ sequence identity <85% in relation to any other species analyzed (to 
ensure orthology of microsatellites as well as to remove improperly aligned orthologous loci) 





Identification of microsatellite births/deaths 
 
 
Human, chimpanzee, orangutan 
 
Orthologous loci, where  
at least one of the species possessed a microsatellite 
at least one of the other two did not 
 
Ancestral state inferred according to microsatellite presence/absence 
in the outgroup species 
 
 
 





Birth-/death-causing mutations 





Births/deaths in interspersed repeats 







Influence of regional genomic features on microsatellite births/deaths 



Conclusion 
 

 
Microsatellites arise primarily by substitutions of interrupting 
nucleotides, and secondarily by slippage induced expansions 
 
Mainly substitutions lead to microsatellites death 
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