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	Name
	Class
	Mechanism

Normal
	Regulation

Normal
	Oncogenic 

Cause
	Associated 
Tumors
	Treatment(s)
	Other

	Ras
	Oncogene
	Mediates growth factors
  -EGF, PDGF, CSF1
Regulates Cell Cycle
  -controls CDKs
Activates MAP Kinase
	1. (-) by GAPs (potentiated by NF-1)

2. Must be anchored by farnesyl transferase
	1. Mutant Ras bind GAP, but no inhibition

2. NF-1 mutation
	Ass with 20-30% human tumors

Pancreatic

Colorectal
	R115777 (-) farnesyl transferase
	Single most common abnormality



	Abl
	Oncogene
	Tyrosine Kinase

   -Non-Receptor
	 
	t(9;22) Ph chromo

( bcr/abl 

  ( ↑ Signal Trans.
	CML
	STI-571 (Imatinib)
	

	FLT3
	Oncogene
	Tyrosine Kinase

   -Class III Receptor
	FLT3 ( signal transduction pathways

( feedback inhibition
	
	AML, Hemo Cancers
	PKC412 (-) FLT3 kinase activity
	FLT3 = poor prognosis

	C-Myc
	Oncogene
	C-myc + mad = myc-mad

  ( ↑ transcription

Mad + max – Mad-max

  ( ↓ transcription
	(-) by antisense prevents entry of cells into S-phase

Mad & Max levels regulated c-myc
	T(8;14) Burkitts

Overexpression
	Burkitts Lymph.

Breast, Lung
Colon

Neuroblastoma

  -N-myc, L-myc
	
	(+) c-myc w/o anti0-apoptotic signals ( apoptosis

	Cyclin & CDKs
	Oncogene
	Keeps cells going thru cycles

Cyclin A: S – G2 phase

Cyclin B: G2 – S phase
	CDKs are (+) by cyclins (phosphory)

Inhibitors:

1) p21, p27, p57 (non-selective)

2) p15, p16, p18, p19 (selective)
	Mutation
	Lymphoma

Melanoma

Breast

Esophageal
	
	Cyclin D/CDK4, 6

Cyclin E/CDK 2

(+) Rb

	Retino-blastoma
	Tumor Suppressor Gene
	Regulates Cell cycle

 Stops G1 – S phase
	(+) of Growth Hormone (-) Rb
	BOTH normal Rb genes are lost

Mutation, Deletion
	Retinoblastoma
	
	Knudson two-hit hypothesis

	P53 Gene
	Tumor Suppressor Gene
	DNA repair gene

Causes G1 arrest

Either repairs or induces apoptosis of gene
	Induced by DNA damage

Not always present
	Mutation

Deletion
	Colon

Breast

Lung 
	
	

	P73
	Tumor Suppressor Gene
	Similar to p53
	
	
	
	
	

	BRCA1

BRCA2
	Tumor Suppressor Gene
	Not defined

Involved in transcriptional regulation

DNA repair ?
	
	Mutations (familial)
	Breast

Ovarian
	
	

	APC
	Tumor Suppressor Gene
	Regulates transcriptional proteins

Degrades β-catenin
	Degrades  β-catenin, which normally would upregulate cellular growth by reducing cellular adhesiveness
	Both APC genes lost
	Familial Adenomatous Polyposis
	
	70-80% NON-familial

	NF-1 
	Tumor Suppressor Gene
	See Ras protein
	
	
	Neurofibroma-tosis

( AML
	
	

	Cadherins
	Tumor Suppressor Gene
	Acts as glue between epithelial cells
	
	Mutation

Deletion
	Adenoma ( Adenocarcinoma
	
	

	DCC
	Tumor Suppressor Gene (?)
	(DCC = Deleted in Colon Cancer)
	
	
	Colon Cancer
	
	


	Name
	Class
	Mechanism

Normal
	Regulation

Normal
	Oncogenic 

Cause
	Associated 
Tumors
	Treatment(s)
	Other

	Bcl-2
	Apoptotic Genes
	Anti-apoptotic (don’t ask)


	Modulated by apoptotic genes

· bax, bad

Affected by genes

· p53      ( (+) bax ( cell death

· c-myc
	Overexpression
	Lymphomas
	G3139 (↓ bcl 2)
	Can cause resistance to chemotherapy

	HNPCC
	
	
	
	DNA mismatch repair

· G instead of T

· Replication Error Phenotype (RER)
	Colon Cancer
	
	


