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Site-specific DICER and DROSHA RNA products control the

DNA-damage response
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Carninci&Fabrizio d’Adda di Fagagna

Non-coding RNAs (ncRNAs) are involved in an increasingly
recognized number of cellular events1. Some ncRNAs are
processed by DICER and DROSHA RNases to give rise to small
double-stranded RNAs involved in RNA interference (RNAI)2. The
DNA-damage response (DDR) is a signalling pathway that originates
from a DNA lesion and arrests cell proliferation3. So far, DICER
and DROSHA RNA products have not been reported to control DDR
activation. Here we show, in human, mouse and zebrafish, that
DICER and DROSHA, but not downstream elements of the RNAI
pathway, are necessary to activate the DDR upon exogenous DNA
damage and oncogene-induced genotoxic stress, as studied by
DDR foci formation and by checkpoint assays. DDR foci are
sensitive to RNase A treatment, and DICER- and DROSHA-
dependent RNA products are required to restore DDR foci in RNase-
A-treated cells. Through RNA deep sequencing and the study of
DDR activation at a single inducible DNA double-strand break, we
demonstrate that DDR foci formation requires site-specific DICER-
and DROSHA-dependent small RNAs, named DDRNAs, which
act in a MRE11-RAD50-NBS1-complex-dependent manner (MRE11
also known as MRE11A; NBS1 also known as NBN). DDRNAs,
either chemically synthesized or in vitro generated by DICER
cleavage, are sufficient to restore the DDR in RNase-A-treated

cells, also in the absence of other cellular RNAs. Our results

5/25/12 12:21 PM



201248 BB Fr R AR &
I PEEMDS A EYE SR THNERT NEER

KWEFR: 2012 POCTF= L R RiLin
AFFESE: 2012.06.09-10 | £33thR: Ei&

0 Fook 25k
BRITR
BENERATE. WEE, EHE— I EINEXE,

S LW ER &M

O BRI ([ ARITIL | ERREEHINXE RNPIL(BRBAMA) JEM RAITEE
TEREAMEREDAEL, HTIRPAYSEARENRHIESLHMER
GEESE

Nature: #FFRBAETFMBEE RTINS FILH
Cir. Res: microRNAT] I yEIR 2H 47 9.0 AL AR

50of6 5/25/12 12:21 PM



6 of 6

Blood: ERMZFRIERMHMEEEEHLIMICroRNATIEH
ANGEW CHEM INTEDIT: #7545 R B HEmMicroRNASEAR
CircRes: SO EMBBAENER “FX”

PLoS ONE: ¥t#5&mMRNAX MicroRNARIRFZR
DNAFRICREFE /R IR R /A TT BB AN

JVirol: microRNAEIZ & REME R RSN Ea B
Genes & Dev.: #7rEgAMA 1 R EEAERA T 4AAE & 15 L5
Cell: EEICIZERNXRER

PSR

1EmERNA B8 932.1K
AZIEHIRNAT E A S0 A k9 B 126.5¢
ASIHBRNAR LA S0 ARk AR B 126.5€
S BRNARISUHE 7o 203.2K
{ERIERNARIZHEE - 203.2K

BB

FREAEVELNEEMAMBIRMT &, KRN FARNE, BRARNNTSkRS/NE
© Copyright 2011 Bioon.com ki REHH | AT | ZENSEH | EBRMARESRSZEIES((R)-IFEE14-2010-0008) | RICP#£050229395
EMAET: EYAMEE | £YEL | SI8EE |DELESRFRE | EAEYATH

5/25/12 12:21 PM



