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Homologous recombination: from model organisms to human
disease
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Abstract

Recent experiments show that properly controlled recombination between homologous DNA
molecules is essential for the maintenance of genome stability and for the prevention of tumorigenesis.
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Genome projects reveal species differences in
the complement of recombination proteins
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Figure 1
Schematic representation of the critical steps of homologous recombination. The early steps of the reaction consist of
processing the substrate DNA. Indicated in red is a DNA molecule with a double-stranded break. The DNA ends are
processed to form 3’ single-stranded tails. During the middle steps, the tails are used by Rad51 and its accessory proteins to
search for, and invade, a homologous DNA template (green). In the resulting joint molecules, extension and annealing of
DNA strands by de novo synthesis (blue) restores the continuity of the broken DNA. During the late steps, the branched
Holliday junctions are resolved into two duplex DNAs. For simplicity, only one outcome of the resolution process is shown. 
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Table 1

Rad51 and its accessory proteins in different organisms

Organism Rad51 Rad51-accessory proteins

recombinase Rad52 Rad51 paralogs

S. cerevisiae Present Present Rad55, Rad57

C. elegans Present Absent Absent

D. melanogaster Present Absent Rad51C, Rad51D

Chicken Present Present Xrcc2, Xrcc3, Rad51B,  
Rad51C, Rad51D

Human Present Present Xrcc2, Xrcc3, Rad51B, 
Rad51C, Rad51D

This information was extracted from the Saccharomyces Genome
Database [29], the C. elegans Genome Project [30], the Berkeley
Drosophila Genome Project [31], and the Human Genome Resources
[32]; the databases were accessed in March 2001. 
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