
Understanding Oncogenes 
and Tumor Suppressors

Pablo Sánchez Vela, MD.
HOPP ResTep/SEP
February 8th, 2023

sanchezp@mskcc.org



Recommended reads:

The Biology of Cancer. 2nd edition. Weinberg 2014.

Primer of the Molecular Biology of Cancer. DeVita 2021.

Available through MSK library.



Medscape
SJCH
Wostnizer RCR 2010



ELN 2022



KhanAcademy



What are the differences between:

Gene Promoter and Exon





What are the differences between:

Mutation of the DNA and Methylation of the DNA



DNA mutation vs DNA methylation: 

Genome Research Limited
MDPI



What are the differences between:

Somatic and Germline mutations





What are the differences between:

Oncogenes and Tumor Suppressors





As part of your project, you are interested in modelling mutations that 
frequently occur in cancer patients. For this purpose, you are reviewing 
MSK-IMPACT clinical sequencing results using the cBioPortal platform. 
One of the genes that most commonly is found to be mutated in this 
dataset is TP53, a known tumor suppressor gene. What are the 
characteristics of these types of genes?
A) In cancer patients, inactivating mutations are the most frequent 

type of mutations occurring in tumor suppressors genes.
B) Loss of function in tumor suppressors genes cannot occur due to 

non-mutational processes like promoter methylation.
C) Loss of tumor suppressors decreases the likelihood of malignant 

transformation.
D) Mutation in tumor suppressors genes can only be somatic, and they 

don’t occur in the germline.
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MSK-IMPACT 
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TP53 as an example of a tumor suppressor

Wikicommons
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Epigenetics: Methylation as an example of an epigenetic modification
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Ambrosi JMB 2017
Kim EMM 2017
Lim TOG 2011
Whatisepigenetics.com
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RB (Retinoblastoma) as an example of a tumor suppressor with somatic and germline mutations



Understanding Cancer 
Classification and Modelling of 

Tumor Suppressors
Pablo Sánchez Vela, MD.

HOPP SEP
03/02/22

sanchezp@mskcc.org

Recommended reads:
- Primer of the Molecular Biology of Cancer. DeVita 2021.
- The Biology of Cancer. 2nd edition. Weinberg 2014.

Available through MSK library (print and online formats).



As part of your project, you are interested in modelling mutations that 
frequently occur in cancer patients. For this purpose, you are reviewing 
MSK-IMPACT clinical sequencing results using the cBioPortal platform. 
One of the genes that most commonly is found to be mutated in this 
dataset is TP53, a known tumor suppressor gene. What are the 
characteristics of these types of genes?
A) In cancer patients, inactivating mutations are the most frequent 

type of mutations occurring in tumor suppressors genes.
B) Loss of function in tumor suppressors genes cannot occur due to 

non-mutational processes like promoter methylation.
C) Loss of tumor suppressors decreases the likelihood of malignant 

transformation.
D) Mutation in tumor suppressors genes can only be somatic, and they 

don’t occur in the germline.



As part of your project, you are interested in modelling mutations that 
frequently occur in cancer patients. For this purpose, you are reviewing 
MSK-IMPACT clinical sequencing results using the cBioPortal platform. 
One of the genes that most commonly is found to be mutated in this 
dataset is TP53, a known tumor suppressor gene. What are the 
characteristics of these types of genes?
A) In cancer patients, inactivating mutations are the most frequent 

type of mutations occurring in tumor suppressors genes.
B) Loss of function in tumor suppressors genes cannot occur due to 

non-mutational processes like promoter methylation.
C) Loss of tumor suppressors decreases the likelihood of malignant 

transformation.
D) Mutation in tumor suppressors genes can only be somatic, and they 

don’t occur in the germline.



As part of your project, you are interested in modelling mutations that 
frequently occur in cancer patients. For this purpose, you are reviewing 
MSK-IMPACT clinical sequencing results using the cBioPortal platform. 
One of the genes that most commonly is found to be mutated in this 
dataset is TP53, a known tumor suppressor gene. What are the 
characteristics of these types of genes?
A) In cancer patients, inactivating mutations are the most frequent 

type of mutations occurring in tumor suppressors genes.
B) Loss of function in tumor suppressors genes cannot occur due to 

non-mutational processes like promoter methylation.
C) Loss of tumor suppressors decreases INCREASE the likelihood of 

malignant transformation.
D) Mutation in tumor suppressors genes can only be somatic, and they 

don’t occur in the germline.



As part of your project, you are interested in modelling mutations that 
frequently occur in cancer patients. For this purpose, you are reviewing 
MSK-IMPACT clinical sequencing results using the cBioPortal platform. 
One of the genes that most commonly is found to be mutated in this 
dataset is TP53, a known tumor suppressor gene. What are the 
characteristics of these types of genes?
A) In cancer patients, inactivating mutations are the most frequent 

type of mutations occurring in tumor suppressors genes.
B) Loss of function in tumor suppressors genes cannot CAN occur due 

to non-mutational processes like promoter methylation.
C) Loss of tumor suppressors decreases INCREASE the likelihood of 

malignant transformation.
D) Mutation in tumor suppressors genes can only be somatic, and they

don’t occur in the germline.



As part of your project, you are interested in modelling mutations that 
frequently occur in cancer patients. For this purpose, you are reviewing 
MSK-IMPACT clinical sequencing results using the cBioPortal platform. 
One of the genes that most commonly is found to be mutated in this 
dataset is TP53, a known tumor suppressor gene. What are the 
characteristics of these types of genes?
A) In cancer patients, inactivating mutations are the most frequent 

type of mutations occurring in tumor suppressors genes.
B) Loss of function in tumor suppressors genes cannot CAN occur due 

to non-mutational processes like promoter methylation.
C) Loss of tumor suppressors decreases INCREASE the likelihood of 

malignant transformation.
D) Mutation in tumor suppressors genes can only be somatic, and they

don’t occur in the germline.



After acknowledging the importance of TP53 as a tumor suppressor, 
you are interested in understanding the effect of other tumor 
suppressors. Which of the following genes is not a tumor suppressor?
A) RB, a gene involved in controlling the pass through a cell cycle 

checkpoint..
B) APC, a gene involved in downregulating the expression of beta-

catenin, a known proto-oncogene.
C) BRCA, a gene responsible for the reparation of DNA.
D) RAS, a gene involved in promoting cell growth.
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