
A4G

Genome rearrangements

Slide 1 

� ��� �� �� � � 	 
 �� �� � � �� 


Rat Consortium, Nature, 2004

History of Chromosome X 

��� ��� �� � ��� � � �� � � ���

� � � � � � � � �� � � ! "� �  � �  #�� �� �

� �� � � �

$ %& '()* () + ' ,-. /(0 .* , ' ,1 (23 . )4 '.* 5 6& 77 /. ,23 . ) .* (2 . 4 2 +. 2 . ++ ,8 8. 2 . ) 71:9

$; <= = 2 . (2 2 ()3 . '. ) 7*

–

,) 0 . 2* ,4 )*

–

>&* ,4 )*

–

> ,* * ,4 )*

–

?2 () * 14 - ( 7 ,4 )

Comparative Genomic Architectures: Mouse vs Human Genome 
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Unknown ancestor
~ 75 million years ago

Mouse (X chrom.)

Human (X chrom.)
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Pavel Pevzner and Glenn Tesler, Genome Rearrangements in Mammalian Evolution: Lessons 
From Human and Mouse Genomes, Genome Res., Jan 2003; 13: 37 - 45 ; doi:10.1101/gr.757503 
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Reversals: Example 
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Sorting By Reversals: A Greedy Algorithm 
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Breakpoints: An Example 
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The reversion introduced two breakpoints
(disruptions in order).

Reversals and Breakpoints 
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Reversal Distance and Breakpoints 
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Reducing the Number of Breakpoints 
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BreakpointInversionSort(π)
1 while b(π) > 0
2     if π has a decreasing strip
3        choose an inversion ρ that removes a breakpoint
4     else
5        choose an inversion ρ that flips an increasing strip in π
6   π = π �

 ρ
7      output π
8  return

ImprovedBreakpointReversalSort 
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MuchBetterBreakpointInversionSort(π)
1 while b(π) > 0
2     if there's an inversion ρ that removes a breakpoint and 

leaves a ↓ strip
3   π = π • ρ; output π
4     else
5        choose an inversion ρ that removes 2 breakpoints π
6   π = π • ρ; output π
7     if b(π) > 0
8        choose ρ that flips an increasing strip in π
9   π = π �

 ρ; output π      
10 return
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