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ported for celis derived from A-T patients and was later found in NBS, A-
TLD, and FA patients as well (266,269). Moreover, cells derived from tumors
with mutated BRCAI (272) and CHK2 (202) genes also undergo RDS when
they are irradiated. It has been proposed that in combination with defects in
other cell cycle checkpoints, RDS may contribute to the destabilization of the
genome, thereby predisposing individuals bearing these genetic aberrations to
cancer.

Patients with the rare genetic disease Bloom’s syndrome (BS) are predis-
posed to developing all the cancers that affect the general population. BS arises
through mutations in both alleles of the BLM (Bloom’s syndrome mutated)
gene, which encodes a 3'-5' DNA helicase, a member of the RecQ family. Cells
derived from BS patients exhibit marked genetic instability, and BLM protein
is known to contribute to the cellular response to IR by acting as a downstream
ATM kinase effector (273). Notably, BLM-deficient cells exhibit a normal p53
response to IR, as well as an intact G1/S cell cycle checkpoint, which indicates
that the ATM and p53 pathways are functional in BS cells (273). BLM-defi-
cient cells also exhibit an intact S-phase arrest, proper recovery from S-phase
arrest, and intact p53 and p21 responses after HU treatment. However, BLM-defi-
cient cells show a reduction in the number of replicative cells and a partial escape
from the G2/M cell cycle checkpoint, and have an altered p21 response (274).

Many tumors display numerical and structural centrosome aberrations. Re-
cent evidence shows that the centrosome plays an active role not only in the
regulation of microtubule nucleation activity, but also in the coordination of
centrosome duplication with cell cycle progression, in the stress response, and
in cell cycle checkpoint control (275). The single centrosome in G1 phase is
duplicated during S phase. The two centrosomes then set up the poles of the
mitotic spindle, and each incipient daughter cell receives one centrosome (276).
Note that centrosome aberrations can give rise to chromosomal instability, and
cells that lack a functional p53 pathway are proposed to acquire multiple cen-
trosomes through the failure of a G1-phase checkpoint (277). p53 controls cen-
trosome duplication by either direct physical binding to the centrosomes or by
enhancing p21%A¥! expression, which regulates the timely activation of CDK2/
cyclin E and ensures the coordinated initiation of centrosome and DNA dupli-
cation (277). Thus, loss or mutational inactivation of p53 leads to abnormal
amplification of centrosomes due to the deregulation of the centrosome dupli-
cation cycle, which increases the frequency of mitotic defects and unbalanced
chromosome transmission to daughter cells.
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