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            Abstract
Exceptional genomic stability is one of the hallmarks of mouse embryonic stem (ES) cells. However, the genes contributing to this stability remain obscure. We previously identified Zscan4 as a specific marker for two-cell embryo and ES cells. Here we show that Zscan4 is involved in telomere maintenance and long-term genomic stability in ES cells. Only 5% of ES cells express Zscan4 at a given time, but nearly all ES cells activate Zscan4 at least once during nine passages. The transient Zscan4-positive state is associated with rapid telomere extension by telomere recombination and upregulation of meiosis-specific homologous recombination genes, which encode proteins that are colocalized with ZSCAN4 on telomeres. Furthermore, Zscan4 knockdown shortens telomeres, increases karyotype abnormalities and spontaneous sister chromatid exchange, and slows down cell proliferation until reaching crisis by passage eight. Together, our data show a unique mode of genome maintenance in ES cells.
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                    Figure 1: 
Zscan4
 is transiently expressed in ES cells.
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Figure 2: 
Characterization of 
Zscan4
-knockdown cells.
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Figure 3: 
Zscan4
 regulates telomere length.
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Figure 4: 
Zscan4
 promotes T-SCE but inhibits spontaneous SCE in non-telomeric regions.
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Figure 5: 
ZSCAN4 forms foci on telomeres along with meiosis-specific homologous recombination mediators.
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        Editorial Summary
Genomic stability
Mouse embryonic stem (ES) cells are notable among cultured cells for genomic stability, maintaining immortality without losing their normal karyotype. Now ZSCAN4 protein is shown to contribute to maintaining telomeric and genomic stability in these cells. Only 5% of ES cells express Zscan4 at any one time, but nearly all ES cells activate Zscan4 at least once within nine passages. The transient Zscan4-positive state is associated with rapid telomere extension by telomere recombination and upregulation of meiosis-specific homologous recombination genes. This raises the possibility that promoting Zscan4 expression may increase genomic stability in other cell types such as stem or cancer cells.
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