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Dbait32Hc
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5ôACGCACGGGTGTTGGG3ô
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5ôACGCACGG3ô

3ôTGCGTGCC5ô

5ôACGCACGGGTGTTGGGTCGTTTGTTCGGATCT- 3ô

Dbait32H

Dbait24H

Dbait16H

Dbait8H

Dbait32ss

5ôACGCACGGGTGTTGGGTCGTTTGTTCGGATCT3ô

3ôTGCGTGCCCACAACCCAGCAAACAAGCCTAGA5ôDbait32C

Dbait32Hc

Background

Double strand break (DSB) repair is a fundamental mechanism

by which DNA repairs its wounds (ñbreaksò)inflicted by

chemotherapy and radiotherapy. The main route of DSB repair is

the non homologous end joining (NHEJ) pathway in mammalian

cells.

Cells process foreign DNA as their own, they transcribe,

replicate, recombine and repair incoming DNA whatever its origin

is. We used this property to lure the cells and hijack the repair

complex far from its cognate substrate, the damaged DNA. For

this purpose, we synthesized short inhibiting DNA molecules

(siDNA) that mimic DNA double-strand breaks (DSBs), thus

named Dbait (DSB bait).

Double strand break repair

The non homologous end joining (NHEJ) pathway is a major DSB repair

pathway: it involves Ku70/Ku80 proteins, as sensors of DSB, which

recruits the catalytic subunit of DNA-dependent kinase (DNA-PKcs). It is

then self phosphorylated and activates the downstream repair enzymes,

as well as phosphorylates H2AX histones (g-H2AX) which form distinct foci

at DSB sites in irradiated cells.
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Materials and methods

Short inhibiting DNA (siDNA) molecules ïcalled Dbait ïthat

mimic DNA double-strand breaks (DSB) were designed and

synthesized as shown below.
Proofs of concept (in vivo)

The mechanism of action of Dbait, used in combination with

radiotherapy (RT), is proven to be consistent with the DNA

bait concept, and highly effective in sensitizing tumors to RT

in a dose-dependent manner, in human tumor xenograft

models in nude mice. It is effective on all tested tumor tissues

since it acts on a well conserved mechanism in all living cells.

Proofs of principle (in vitro)

Dbait molecules are aimed at blocking DSB repair by mimicking

DSBs, baiting the enzymes involved in the NHEJ pathway. In

vitro the Ku70/Ku80 heterodimer, one of the first sensors of

DSB, mistakenly takes Dbait for a DSB, binds to it and triggers

DNA-PK activation.

Conclusion & perspectives
The use of Dbait as a DSB substrate mimetic which baits and

hijacks the enzyme complexes that repair DSBs is a novel

pathway-targeting approach. This work provides evidence of a

potential new molecular therapy for treating efficiently

malignant tumors, in association with radiotherapy
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