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DNA double strand break repair and genomic instability
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Chromosomal double strand breaks (DSBs) occurring in mammalian cells can initiate genomic
instability, resulting deletion, amplification, and translocation. A DSB triggering breakage-fusion-bridge
(BFB) cycle could be considered to lead the genomic instability. To elucidate the mechanism, we took
two approaches. As the first, we developed cell lines, in which a meganuclease /-Scel site is integrated
into the genome and a DSB specifically generates at the site by expressing the I-Scel enzyme. Almost
DSBs at the I-Scel were repaired by non-homologous end-joining (NHEJ) resulting simply deletion.
Some mutants, however, exhibited complicated DNA rearrangement that involved small deletion
combined with an inverted small sequence. BFB initiated by NHEJ between sister-chromatids in
S-phase is probably associated with the rearrangement (<3kb). In the second, we employ
CGH-microarray analysis (Agilent), which enables to scan the whole genome and efficiently detects
large deletions and amplifications. We analyzed cloned cells irradiated with 5Gy y-ray. Approximately
half of clones showed deletion or amplification with >5cM. These deletions and amplifications were
frequently observed as side-by-side on a chromosome, implying that BFB initiated by a DSB may
contribute to generate the complicated changes. These results indicate that BFB is an important driving
force to cause genomic instability and produces complicated rearrangement at small DNA level (<3kb)

as well as chromosome level (>5cM).

- DNA “&$UMrEHE & BEHREEE

AW BT
E 7 RSB S AT SEAT - A FRERE

(FFLEEMIRE ST A U7 DNA 0 2 ASABIIT (DSB) 1B R E £ T X 2 L, DNA O K, IR, &k
BREEBIEEIFTIENMOENT VNS, DSB 25| 2@ T2 b AEREE OFHFRICIE
breakage—fusion-bridge (BFB) V" +4 Z VDB ENREZ GND, ZTOA D= A LTZRALNCT B2, Fex
X2 oDFELZRS T, 1 DIXHIRERTIBERAL (I-Scel) &7/ AHIEALIZMBZRARE L. T
TH U B7zo72 120 DSB Oiffm & s(MICENT T 5% — 7y M7 Fa—FTh o, b5 —Ddik, K
BIZEDEHOT LV HLDSBR G4 ) AL E CGH~ A 7 a7 LA |2 & - CHREIIC T 5 3E
=ty N7 T —FThbH, ¥—7 v NITO 5721 -2DSB i, 1F& A ENFEFHFRES (NHE])
IRV IEESN, BOWREEG| SR T, —EITAMsR G E AR O BFB IZ L0 LA S BV RS &
Bl & AR 23 (<Bkb), FE7z. MEHRIC X 5 FRE T3 BFB I3 gk e iR 721 T/a <L th oY AR T b
FZD REHEIBEZT TREEELIIERIL,. ZORE ST SMU LIRS EBHLNE R ST,
ZDZ &L, DSBIFEDT ) AR TOREREICLD, BRNOALROT, BRICHLERLIYPAKRETZ
FIERITZELERTHDOTH S,

NI | -El ectronic Library Service



