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{fAPC |
@ Cells look normal
& Mutation of ras on 12p
o] @ P J1==
4 {h

form an adenoma

| I ﬂﬂﬁ _ Homozygous loss of DCC on 18q

a e . a a More proliferation, larger adenoma,

o |V 3 ! | cells look abnormal
' of p53 on 17p

INVASIVE CARCINOMA
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Inherited cancer syndromes

BGEEEREE

BEEGENZ L VEREREN —REETH L RIEEERS

- Li-Fraumeni syndrome - p53, breast, bladder,

Sarcoma

- Familial retinoblastoma - Rb, retinoblastoma

- Breast, ovarian cancer - BRCA1, BRCA?Z

M AHHELEEF
Tumor suppressor genes
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Key Terms
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Hyperplasia &#25L
Metaplasia (k4
Dysplasia Bk
Neoplasia ey

Desmoplasia
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1B 2 Ak
hyperplasia

e |ncrease in number of cells
e« Reversible and
under physiologic control
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AER
hypertrophy
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{L4&£ metaplasia

An adaptive substitution of orne tyoe of adult tissue
to anotrer type of adult tissue under stress a more

vulnerable type of tissue will be replaced by another
more capable of withstanding stress
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KBk dysplasia

An abnormality in cell size, appearance, with or
without a disorganized growth pattern
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1, DAXBEBBEOHMRBICHET S,
2., DAUITEENICIEHET 5,
3, BDAlT=H - E6EIT S

(Invasion, metastasis)
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CELLULAR ADHESIOM

BIRR

EXTRACELLULAR MATHIX
CELL-CELL ADHESION MOLECULES
RECEPTOR FOR EXTRACELLULAR MATRIE

IMPORTAMNCE OF CELL-CELL ADHESIOM

Invasion
=i
P ORTAMCE OF
ADHESION TO DETACHEDCELL ~
EXTRACELLULAR MATRIX b3y
" DEAD CELL

CELL ATTACHHD

TO INAPPROPRIATE R4 B R4 TR
EXTRACELLULAR MATRIX ”JDj(%E%nBFﬁ_EE
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Stromal invasion
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Terminology which is used to describe is
based on

in combination are a reflection of
the predicted/expected biologic behavior
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Benign 7 Malignant
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fEcarcinoma AiEsarcoma
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Neoplasm o ¥EWY
Tumor o [EE. FERZ
Cancer o MA
Carcinoma -« DA
Malignant « BHD
Benign e RMD
Invasion o i
Metastasis ¢ #&i%
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Carcinogenesis

(1) REEBIEOBIE
(2) (L FREACX SHEHRE
(3) ZERERE
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HJ&E carcinogenesis
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Multistep carcinogenesis
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Proto-oncogene
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Tumor suppressor genes
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Proto-oncogene Tumor
Suppressor
lMutatinn Gene

Ooncogene

Loss
of both
Alleles

oncogenic )

Proteins

HHRRIE5E D L E Cyclins
R SE D HPH

Cell Cycle
Gl -----= S phase
Map ey



Cell Membrane
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Cancer progression
e|nitiation = /

An event characterized by |rrever5|ble
damage to DNA in a critical target gene

1 onasas o5 2 mmasEs
Promotion DNAREMEE X NN & HE
Conversion (EBHOEE)

e Progression R



Frormotlorn
Process by which an initiated cell is
selected for and amplified into a benign
tumor characterized by repetitive

treatments or events in tissue containing
initiated cells. 2| GEfE |

Initially at least, promotion is reversible

- IntiationZ = (F 7=l
(DNAEED H H1HRka) % 1EA
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JEDREICEE 5REHEDPE (conversio
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Progressiorn

Process by which cells in a benign
neoplasm progress to cells with invasive
potential (carcinoma in situ)

JERERE
L %) nFxsen
Progression - i

Additional genetic events occur enabling
a subpopulation of malignant cells to be
selected which have ability to
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Adenoma- 1
carcinoma sequence
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Driver genes

Carcinogenesis is a multistep process
required alterations in multiple genes

Passenger
genes
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- ¥BEREIZ (heterogeneity)

- Chromosomal instability (CIN) =
REELUXNITOKRERT /) LAZEAE

Genetic instability ==——>

- Microsatellite instability (MIN)
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intestinal
epithelial lining

KIBICHIF
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APC

ZERPERE

Adenoma-carcinoma sequence

adenoma

K-RAS

carcinoma




NORMAL COLONIC EFITI-IELILIM

[OIOIQ ﬂ% gous loss of APC locus on 5q
9@ s

[CHIFEZEREFEE

Caells proliferate and
form an adenoma

Adenoma-carcinoma sequence

More proliferation, larger adenoma,

aa Homozygous loss of DCC on 18g
) ) cells look abnormal

ﬁ E Homozygous loss
of p53 on 17p

INVASIVE CARCINOMA
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Monoclonal origin
of tumors

Isozyme

A&B

Glucose -6-phosphate
dehydrogenase (X ffa{k)

B HRRE)

Leiomyoma of the uterus (F&*




Monoclonal Origin of Tumors

- Evidence that tumors are derived from a single cell:

Some females are heterozygous for the gene coding for
glucose-6-phosphate dehydrogenase (X-ch.)

* Their tissues are therefore a mosaic of cells expressing
either A or B isozyme

- Tumors contain only cells expressing 1 isozyme
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Embryo
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Ames Test
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Molecular Genetics of Cancer
IEE N FI1E{LEF

FHRICEITDELCFICERDPRAELRD |

1077 mitoses during human life time
=incorporation of >1027 nucleotides into genome

(genome: 3x10° nucleotides)

Human body: 104 cells
Mutation rate: 107/gene/cell

Cell growth and genome stability
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Xeroderma
pigmentosum




Xeroderma Pigmentosa (fa3E1$5zRiE)
FIV2EM

Muclraze cuts out large damaged
DHA section.fazsisted by DHA helicaze]

v

Hinammnannaonnenils %A

OHA polymeraze fillz in bazes.

uy light causes
OHA to react

l

T
lDHFI ligaze fillz in backbone.
|

A

A A et

OHA has become disrupted by

A HHAN AR AR AR formatizn of bulky graup.

Excision repairs
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DNA Damage Response

L9448 (UV)
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DNA Repair
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Cancer Inhibition of cell cycle progression

or _ at the G1-S boundary
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