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Top 10 amplified regions in 3131 cancer DNAs 

Rank Location Gene q-value 

1) 8q MYC 8e-121 

2) 11q CCND1 4e-108 

3) 17q ERBB2 3e-92 

4) 12q CDK4 2e-72 

5) 14q NKX2-1 2e-51 

6) 12q MDM2 9e-49 

7) 7p EGFR 1e-48 

8) 1q MCL1 1e-39 

9) 8p FGFR1 6e-36 

10) 
16) 

12q 
5p 

KRAS 
TERT 

1e-36 
2e-16 

Beroukhim, Mermel et al., 
Nature 2010 
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ChIP-on-chip identification of DNA targets 
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Cyclin D1 DNA targets identification : The Whole Embryo at E.14.5. Retinal ChIP-chip 

PPTs/Genomic.ppt
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Bioinformatic analyses of SAGE libraries 

Cyclin D1 binding 
SAGE 
counts 
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Interaction of cyclin D1 with the genome 
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Interaction of cyclin D1 with the genome 



DNA sequence Putative transcription 
             factor 

p-value 

 NF-Y           1.3 x 10-5 

STAT           1.5 x 10-4 

CREB2         1.7 x 10-4 

ELK1           3.0 x 10-4 

ZNF423        3.5 x 10-4 

CUX1           4.6 x 10-4 
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Cyclin D1 DNA targets identification : The Whole Embryo at E.14.5.    Retinal ChIP-chip         Gene expression 
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Cyclin D1-/- retina Wild-type retina  
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Interaction of cyclin D1 with 
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Notch signaling pathway 



Notch1  Hes5  

Neurod1 

Math5 

-5 

-4 

-3 

-2 

-1 

0 

1 

2 

3 

4 

5 

GAPDH Hes5 Math5 Neurod1 

F
o

ld
 c

h
a
n

g
e

 

Notch1-signaling in cyclin  D1-/- retinas 
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Notch1 levels are influenced by cyclin D1 
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Cyclin D1 and cancer 
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Bioinformatics analysis of cyclin D1 cancer “interactome”  
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Analyses of radiation sensitivity 
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Comet assays to measure broken DNA 
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Analyses of cyclin D1 - Rad51 interaction in vivo 
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Analyses of cyclin D1 - Rad51 interaction in vitro 

Wojciech Michowski 



Homologous recombination assays 
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Impaired recruitment of Rad51 to DNA damage stripes 

 in cyclin D1-depleted cells 

Yiduo Hu 
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Impaired recruitment of Rad51 to DNA damage foci 

 in cyclin D1-depleted cells 
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Interaction of cyclin D1 with BRCA2 
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Impaired recruitment of cyclin D1 to ds DNA breaks 

in BRCA2-depleted cells 
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Retinoblastoma-negative lung cancer cells do not 

require  cyclin D1 for proliferation 



Retinoblastoma-negative HeLa cancer cells do not 

require  cyclin D1 for proliferation 



In vivo growth of H2009 lung cancer cells 



In vivo growth of H2009 lung cancer cells 



In vivo growth of H2009 lung cancer cells 



In vivo growth of H2009 lung cancer cells 



Cyclin D1 

Cyclin D1 in DNA repair  

Cyclin D1 may be a therapeutic target also in pRB-negative tumors 
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