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TO UNDERSTAND,
TO TREAT

TO PREVENT CANCER
AT BEST FOR ALL
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Rarely, 
errors can take place 
in the course 
of DNA replication
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(From Hanahan D, Weinberg RA
Cell. 2000 Jan 7;100(1):57-70.
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…The apparent dependency of some cancers
on one or a few genes for the maintenance
of the malignant phenotype
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Clin Cancer Res 3:2696,1997
Science 297:63,2002

Cancer Res 68:3077,2008



QuickTime™ and a
 decompressor

are needed to see this picture.
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(From Torti & Trusolino EM B O Mol Med3:623,2011)
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MR Stratton et al. Nature 458, 719-724 (2009) doi:10.1038/nature07943

Figurative depiction of the landscape of 
somatic mutations present in a single cancer genome.



QuickTime™ and a
 decompressor

are needed to see this picture.

(From Zhang et al ., Nature , 2012)
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Original tumor

Xenograft
from above



QuickTime™ and a
 decompressor

are needed to see this picture.

From Zhang et al ., Nature , 2012
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QuickTime™ and a
 decompressor

are needed to see this picture.

From Zhang et al ., Nature , 2012
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Circos plots 
for the primary tumor, 

metastasis, 
and xenograft genomes
of a basal breast tumor

(From Ding et al.,
Nature 464 :999, 2010)



(From Campbell et al., 
Nature 467 : 1109, 2010) 

�����

��
����������
)�
�����

��

�
)���
��
�
���
�
������
��
��




��
����@��������
�������
�
��������
��
��

(From E G Luebeck
Nature 467 : 1055, 2010) 
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QuickTime™ and a
 decompressor

are needed to see this picture.

(From Patel et al., NEJM 366:1079,2012)



QuickTime™ and a
 decompressor

are needed to see this picture.

(From Patel et al.,
NEJM 366:1079,2012)
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(From Walter et al., NEJM 366:1090,2012)
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QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.
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(From Gibson et al.,
Nature 468:1095,2010)



QuickTime™ and a
 decompressor

are needed to see this picture.

WELLCOME TRUST SANGER INSTITUTE CANCER GENOME PROJECT
http://www.sanger.ac.uk/research/projects/cancergen ome/

NIH-NCI CANCER GENOME ANATOMY PROJECT
http://cgap.nci.nih.gov/
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C D Waddington 1957

DEVELOPMENT and DIFFERENTIATION:
GOING DOWN DIFFERENT PATHWAYS



DEVELOPMENT and DIFFERENTIATION:
GOING DOWN DIFFERENT PATHWAYS



DEVELOPMENT and DIFFERENTIATION:
GOING DOWN DIFFERENT PATHWAYS



DEVELOPMENT and DIFFERENTIATION:
GOING DOWN DIFFERENT PATHWAYS



DEVELOPMENT and DIFFERENTIATION:
IS THE PROCESS REVERSIBLE?
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Copyright ©2005 American Association for Cancer Research

Zelent, A. et al. Mol Cancer Ther 2005;4:1810-1819

Figure 2. Schematic representation of epigenetics a ssociated with active and silenced loci



POINT MUTATION



1534838696TOTAL

336 (21.9)257 (30.7)79 (11.4)5’-TpC-3’

448 (29.2)139 (16.6)309 (44.4)5’-CpG-3’Substitutions at 
specific 
dinucleotides

90 (5.9)55 (6.6)35 (5.0)TA to AT

86 (5.6)35 (4.2)51 (7.3)TA to GC

128 (8.3)72 (8.6)56 (8.0)TA to CGSubstitutions at TA 
base pairs

241 (15.7)148 (17.7)93 (13.4)CG to AT

287 (18.7)239 (28.5)48 (6.9)CG to GC

702 (45.8)289 (34.5)413 (59.3)CG to TASubstitutions at CG 
base pairs

TOTALBREASTCOLON

SOME SPECIFIC TYPES OF SOMATIC MUTATIONS 
FOUND IN TUMORS



COPY LOSS



COPY GAIN



GENE FUSION

REECIPROCAL TRANSLOCATION
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(From Futreal et al., 2004)
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• EML4-ALK Adenocarcinoma of the lung
• MYB-NFIB Adenoid cystic carcinoma of 

salivary gland
• KIAA1549-BRAF Glioma
• EWS-FLI1 Ewing sarcoma
• SYT-SSX2 Synovial sarcoma



QuickTime™ and a
 decompressor

are needed to see this picture.

QuickTime™ and a
 decompressor

are needed to see this picture.

144:9,2011

QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.

(From Rausch et al., Cell 148:59,2012)
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(From Rausch et al., Cell 148:59,2012)

QuickTime™ and a
 decompressor

are needed to see this picture.

Maximum amplicon count per chromosome
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CD11b CD11b 
((transmembranetransmembrane ))
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(Araten et al..Proc Natl Acad Sci U S A. 96:5209,1999)



QuickTime™ and a
 decompressor

are needed to see this picture.

(Araten et al..Proc Natl Acad Sci U S A. 96:5209,1999)
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(Araten et al..Proc Natl Acad Sci U S A. 96:5209,1999)

�����&�'(�����&�'( )) *�+������������*�+������������
���� ���������������������� ���������� ���������������������� ������



44
11

33 665522

ARGARG�� TRPTRPVALVAL�� ASPASPLEULEU�� PROPRO

196 Ins AT196 Ins AT

ARGARG�� STOPSTOP

TYRTYR�� STOPSTOP

(Araten et al..Proc Natl Acad Sci U S A. 96:5209,1999)
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(Araten et al..Cancer Res. 2005)
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QuickTime™ e un
decompressore 

sono necessari per visualizzare quest'immagine.

QuickTime™ e un
decompressore 

sono necessari per visualizzare quest'immagine.
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(Araten et al..Cancer Res. 2005)
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Sigmund Freud, 1912

ABOUT THE CAUSES OF DISEASES
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