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Polycomb group proteins (PcG) and cancer
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Polycomb group proteins (PcGs) and cancer

Deregulation of PcG components has emerged as common hallmark of many cancers. A delicate balance
of PcG protein levels ensures proper cell function and normal cell proliferation. Upregulation of PcG
proteins like Bmi1 or KMT6 (EZH2) induces repression of tumor suppressor genes (e.g. p16™ and p19*%),
resulting in uncontrolled proliferation by interrupting cellular safeguard mechanisms like apoptosis.
Repression by PcG complexes involves targeting of PRC2 to chromatin via interaction with DNA binding
proteins like YY1/Pho. PRC2-mediated methylation of histone H3K27 is increased by its interaction with
PHF1/Pcl, facilitating binding of PRC1, which has H2A ubiquityltransferase activity. In addition, histone
H3K4 demethylases KDM5A (Jarid1A) and DNA methyltransferases (DNMTs) are targeted to PcG bound
chromatin via their interaction with PRC2.
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Decreased levels of PcG proteins can lead to the acquisition of self renewal properties by the activation of
self renewal genes. This facilitates the maintenance of cancer stem cells and formation of tumors. In
addition, PcG complexes can have tumor suppressor activity and inhibit cell growth by repressing mitogenic
signaling pathways.

Reduced levels of PcG components shift the balance towards the antagonistically acting trxG proteins.
Gene activation involves methylation of histone H3K4 by MLL/Trx, acetylation of histone H3K27 by KAT3A
(CBP)/KAT3B (p300) and methylation of histone H3K36 by KMT2H (Ash1). In addition MLL/Trx interacts
with histone H3K27 demethylases KDM6A (UTX) and KDM6B (JMJD3) contributing to gene activity.
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