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Top 10 amplified regions in 3131 cancer DNAs

Rank Location Gene g-value
1) 8q MYC 8e-121
2) 11q CCND1 4e-108
3) 179 ERBB2 3e-92
4) 129 CDK4 2e-72
5) 14q NKX2-1 2e-51
6) 12q MDM?2 9e-49
7) 7p EGFR 1e-48
8) 1q MCL1 le-39
9) 8p FGFR1 6e-36

10) 12q KRAS le-36
16) 5p TERT 2e-16

Beroukhim, Mermel et al.,
Nature 2010
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Generation of C-tagged knock
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Tagged cyclin D1 behaves like
the wild-type protein
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Generation of N-Tag/C-Tag “hybrid” animals
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Purification products
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Gene Ontology analyses of interactors




ChlIP-on-chip identification of DNA targets
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ChlIP-on-chip identification of DNA targets
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Retinal ChlP-chip
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Bioinformatic analyses of SAGE libraries
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Interaction of cyclin D1 with the genome
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DNA sequence
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KlIMonoclonal Flag IP

Retinal ChIP-chip Gene expression
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Cyclin D17/ retinal phenotype

Wild-type retina Cyclin D1-/- retina
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Presence of cyclin D1 on retinal promoters
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Notch1-signalingin cyclin D1/ retinas
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Notchl levels are influenced by cyclin D1

Notchl levels in Retinas
retinal precursor cells
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Transduction of cyclin D1-/- retinas
with Notchl
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CBP histone acetyltransferase




CBP histone acetyltransferase




Interaction of cyclin D1 with CBP in retinas
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CBP histone acetyltransferase
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Cyclin D1 and cancer







Purification of cyclin D1-associated proteins from
human cancer cells
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interactome”

Cyclin D1 cancer
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Bioinformatics analysis of cyclin D1 cancer “interactome”
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Cyclin D1 cancer “interactome”

RNA metabolism
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Cyclin D1 cancer “interactome”
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Analyses of radiation sensitivity
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Sensitivity to DNA damaging agents
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CDK kinase-independent function in
DNA damage response
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Comet assays to measure broken DNA
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DNA repair

Rad 51

Non-homologousend joining
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(HR)



Cyclin D1 cancer “interactome”
network

Jor)
2
@ @
%
® ©
- @
(OCCND1
@DNA repair
(Oshared
(OGranta 519
@HT29
OMCF7
@umscc-2
QzR-75-1

®

®
@

Yaoyu Wang
Mick Correll
John Quackenbush



Analyses of cyclin D1 - Rad51 interaction in vivo
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Homologous recombination assays
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Analyses of cyclin D1 - Rad51 interaction in vitro
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Localization of Rad51 to ds DNA breaks
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Localizationof cyclin D1 to ds DNA breaks
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Co-localization of cyclin D1 and Rad51 on ds DNA breaks
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Localization of cyclin D1 on DNA damage stripes
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Impaired recruitment of Rad51 to ds DNA
breaks in cyclin D1-depleted cells
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Impaired recruitment of Rad51 to DNA damage stripes
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Impaired recruitment of Rad51 to DNA damage foci
In cyclin D1-depleted cells

DAPI RAD51 v-H2AX Merge




MODEL
Cyclin D1 localizes to DNA breaks
and helps to recruit RAD51
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MODEL
Cyclin D1 localizes to DNA breaks
and helps to recruit RAD51
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MODEL
Cyclin D1 localizes to DNA breaks
and helps to recruit RAD51
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How is cyclin D1 recruited to DNA breaks?
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Interaction of cyclin D1 with BRCAZ2
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MODEL
Cyclin D1 localizes to DNA breaks
and helps to recruit RAD51
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How is cyclin D1 recruited to DNA breaks?



Impaired recruitment of cyclin D1 to ds DNA breaks
In BRCA2-depleted cells

ChIP: Cyclin D1 ChIP: RAD51 BRCA2*/RADS51-
71 — 14 - e
6 - 12 4 — o 457
& 5 Before DMA break $ 10 - EBefore DNA break E 40 -
% 4 - mAfter DNA break g g mAfter DNA break Q 35
S 2 - S 4 - ® 25
1 o2 s 20 -
0 . - 0 - E 15 -
& iy @ 2 10 4
ea‘p (.FI} Cﬁﬂ' @ 5
- =] D |
. n,
B ©



MODEL
BRCAZ2 rececruits cyclin D1
cyclinD1 helps to recruit RAD51
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Retinoblastoma-negative lung cancer cells do not
require cyclin D1 for proliferation
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Retinoblastoma-negative HeLa cancer cells do not
require cyclin D1 for proliferation
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Cyclin D1 in DNA repair
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CyclinD1 may be a therapeutictarget also in pRB-negative tumors
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