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Table 1. Functional classification of oncogenes NAME NATURE OF GENE PRODUCT
CATEGORY I: ONCOGENESIS THAT INDUCE CELLULAR PROLIFERATION

Growth factors
Sis A form of platelet-derived growth factor(PDGF)

Growth factor receptors
fms Receptor for colony-stimulating
factor 1(CSF-1)
erbB Receptor for epidermal growth factor (EGF)
neu Protein related to EGF receptor
erbA Receptor for thyroid hormone

Signal transducer

src Tyrosine kinase
abl Tyrosine kinase
Ha-ras GTP-binding protein with GTPase activity

N-ras GTP-binding protein with GTPase activity
K-ras GTP-binding protein with GTPase activity

Transcription factors

jun Component of transcription factor AP1
fos Colmponent of transcription factor AP1
myc DNA-binding protein

CATEGORY II: ONCOGENESIS THAT INHIBIT CELLULAR PROLIFERATION

RB Supressor of retinoblastoma
p53 Nuclear phosphoprotein that inhibits
formation of small-cell lung cancer and colon cancers
DcCC Supressor of colon carcinoma
APC Supressor of adenomatous polyposis
NF1 Supressor of neurofibromatosis
WTi Supressor of Wilm's tumor

CATEGORY HI: ONCOGENESIS THAT REGULATE PROGRAMMED CELL DEATH

bcl-2 Supressor of apoptosis
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. 2 H F ™ XHiumor suppressor gene)
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Fig. 1. Model of sequential genetic alteration leading to metastatic colon cancer.
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Normal cells

Proto-oncogenes

Expression

Essential growth-

controlling proteins:
growth factors
growth-factor receptors
signal transducers
intranuclear factors
regulators of programmed
cell death

transformed cells

viral oncognes

Retroviral
transcription

Mutagens, viruses,

radiation, and genetic

predisposition
Eellular oncogenes,ijI

Expression

@ Qualitatively altered,
hyperactive alterations

@ Quantative alterations
(gene amplication
or translocation)
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products

Fig. 2. Conversion of proto-oncogenes into oncogenes can involve mutation, resulting in production of
qualitatively different gene products, or DNA amplication or translocation, resulting in increased or

decreased expression of gene products.
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Table 2. Immune response to methylcholanthrene (MCA) or poyoma virus (PV)

TRANSPLANTED SOURCE OF LIVE
KILLED TUMOR TUMOR CELLS
CELLS FOR CHALLENGE TUMOR GROWTH

CHEMICALLY INDUCED

MCA-induced MCA-induced -
sarcoma A sarcoma A

MCA-induced MCA-induced

sarcoma A sarcoma B +

VIRALLY INDUCED

PV-induced PV-induced

sarcoma A sarcoma A -
PV-induced PV-~induced

sarcoma A sarcoma B -
PV-induced SVAQ-induced

sarcoma A sarcoma C +
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