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Duplication of genomic segments that occurs close to the parental segments in an inverted 
orientation (inverted duplication) is an important DNA structure in both cancer and normal 
genomes.  When inverted duplication occurs in cancer cells, it can initiate a series of DNA 
rearrangements that eventually establish a highly amplified genomic segment.  Such an 
amplified segment harbors a gene (gene amplification), the overexpression of which drives 
adverse impacts on cancer phenotypes, such as abnormal cell growth and resistance to 
anti-cancer drugs.  Thus, inverted duplication in cancer cells represents an early, critical 
process in genome instability. 

Inverted gene duplication can also be found in the normal genomes and is often highly 
conserved between closely related species.  Good examples for such duplication is several, very 
large (~1 million bases) conserved inverted duplications in Y chromosomes of humans and 
chimpanzees.  However, it is also well-documented that inverted duplication is an unstable DNA 
structure and causes DNA rearrangements.  For example, the large part of above-mentioned 
duplications in Y chromosomes is susceptible to deletion, and such deletion causes infertility in 
men.  Furthermore, we have shown that the 36-kb large inverted duplication of a histone gene 
cluster plays a key role in establishing somatic, high-level gene amplification in cancer cells.  
How inverted duplication initiates genomic instability in cancer genomes, and how such unstable 
structure is maintained in normal genomes, will be discussed. 
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