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O cancer € um processo natural do envelhecimento.

Incidéncia de Cancer
(por 100.000 habitantes)
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Driver mutation (mutagoées condutoras)
Mutagdes envolvidas com a oncogénese. Conferem vantagem no

crescimento clonal das células tumorais.

Passenger mutation (mutagoes passageiras)
Mutagdes que nao estao envolvidas com a oncogénese. Nao conferem

vantagem no crescimento clonal das células tumorais.
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Distinct patterns of somatic alterations in a
lymphoblastoid and a tumor genome derived
from the same individual
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Hipbtese de Knudson

Alfred George Knudson, Jr. M.D., Ph.D.

Nordling C (1953). "A new theory on cancer-inducing mechanism”.
Br J Cancer 7 (1): 68-72.

Knudson A (1971). “Mutation and cancer: statistical study of retinoblastoma” Proc
Natl Acad Sci U S A 68 (4): 820-823.
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Heranga dominante

! v-sis = glioma e fibrosarcoma
Oncogenes - v-erbB > sarcoma

ganho de fungio v-abl - leucemia
_heu - neuroblastoma

Heranca recessiva

be] - retinoblastoma hereditario
p53 =2 sindrome de Li-Fraumeni
BRCAI - cancer mamario e ovariano
INFI - neurofibromatose 1

Supressores de tumor <
perda de fungao

Predisposi¢ao ao cancer
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Fenoétipo Genotipo
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Eventos genéticos

1. Mutacdes Génicas

2. Alteracbes Cromossdmicas
3. Amplicacdo Génica

4. Superexpressao Génica

5. Infecgao Viral

Germinativas
Somaticas



Ativacao de proto-oncogenes

Ativados pela transposicao para um dominio de cromatina ativa:
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Com 40 anos 1 em 235

Com 60 anos 1em 23

Com 80 anos 1em 10



Risco de Ocorréncia de Cancer de Mama

Até 50 anos Até 70 anos
BRCA1 51%
BRCA2 28%
BRCA1 e BRCA2 83 -88%

Cancer esporadico 2% 11%




Mecanismos Epigenéticos

E um mecanismo herdavel, mas nao produzido por
mudancas na sequéncia do DNA

Metilacao das ilhas CpG

Desacetilacao das histonas
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‘where SAM donates the ~-CH3 group and is converted to SAH. This reaction is potentially reversible by a yet to be defined DNA demethylase.



Metilacao das ilhas CpG

@ Methylated CpG pair

% Acetylated histone tail

Deacetylated histone tail




Desacetilacao das histonas
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Degree of methylation
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Ceélulas-Tronco Tumorais

Primary tumour Circulation Distant metastasis

Epithelial

Functional
cooperation

Figure 2 | Transitions between epithelial and mesenchymal states during
carcinoma progression. In the primary tumour, epithelial-mesenchymal transitions
(EMTs) and mesenchymal—epithelial transitions (METs) contribute to intratumoural
heterogeneity that can influence therapeutic responses and the ability to metastasize.
Interactions with stromal cells, including leukocytes and cancer-associated fibroblasts
(CAFs), may induce EMTs and may also preferentially promote the growth and survival of
cancer cells whh mesenchymal phenotype (including cancer stem cells). Cancer stem cells
are more likely to metastasize and are more frequently detected in the circulation and in
micrometastases. However, macroscopic distant metastases are more frequently composed
of more differentiated epithelial cancer cells. This can be explained by the reversal of EMT
through MET after micrometastases grow, due to local selective pressure for the outgrowth
of cancer cells with more epithelial features or to the absence of EMT-inducing signals at
sites of dissemination. However, the possibility that functional cooperation between
mesenchymal and more differentiated epithelial cancer cells operates during metastatic
spread cannot be excluded.



