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Biology?

* BORING!!!]

e Until...

— We can see how it affects our lives
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Goals

* Brief review of cancer biology history
* Explain how normal cells become cancerous
* Describe different ovarian cancer subtypes

* Explain how an increased understanding of DNA
mutations and intracellular molecular signaling are
key to more effective treatments
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15t descriptions of cancer

* Imhotep (~2600 B.C.):
Egyptian physician
described a case of
breast cancer. Under
therapy: “There 1s none”

440 B.C.: Herodotus
described Atossa, queen
of Persia with breast
cancer
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“Humorism” as a way to understand disease

e Humorism: all ilnesss due to an
imbalance of fluids = “humors”

 Hippocrates (460—370 BC):
— 4 cardinal fluids / humors:

* Blood, black bile, yellow
bile and phlegm
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> 1200 years: Where’s the black bile?
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> 1500 years: Where’s the black bile?

 Matthew Baillie (1761-1823):
English physician, anatomist

MORBID ANATOMY

R * Emphasized pathologic vs
S e normal anatomy
* No black bile
MM-_ e — The end of black bile as an
''''' explanation for cancer
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Cell theory - 1838:“celltheory”

1. All living things
compromised of cells

2. Cells only arise from
other cells:

e 1857: Rudolf Virchow:
— Armed with a microscope:
* Revolutionized the study

 French of disease
e
o i e » Specific to cancer:
hyperplasia
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Neoplasia — broad term includes:

Normal Cells May Become Cancer Cells

Normal —> Hyperplasia —> Dysplasia —> Cancer
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Cancer vs dysplasia: Invasion?
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Figure 2-14 The Biology of Cancer (© Garland Science 2007)
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Normal = Dysplasia =2 Cancer 2>
Metastasis
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Ovarian cells and cancer

Types of ovarian cancer

Epithelial cancer, accounting for
90% of maligant ovarian cancers

Empty follicle

Germ cell cancer starts from germ
cells (cells that are destined to form
eqggs) within the ovaries

®

-~ 3 a
3 .
®0egigeee®

* Ovulation

Stromal cell cancer
begins in the cells
that hold the ovaries
together and produce

female hormones Growing follicle Mature egg

1. Sowrce: Rosen DG etal. [2010). Front Bioscl 1420892102
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Epithelial Ovarian Cancer subtypes

(histologies)
 More differentiated e Less differentiated
e Serous * Clear cell

e (Carcinosarcoma
e Transitional

e Endometrioid

Mucinous e Small cell
* Others...
Differentiation?
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Cellular differentiation in cancer

e Cancer Stems cells: issue is “potency”

— Totipotent (early embryonic cells) differentiate
into “Pluripotent” lineages

e Accumulated DNA mutations =2 “de-differentiation”
— Reversion to stem (pluripotent) cell like growth

— How an ovarian cancer cell can look and behave
differently
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Cellular differentiation in cancer

a Normal b Cancer

Tissue stem cell <o_) D Stem cells
- N Committed \\
» Q- ) D progenitors |
‘ Non-stem
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DNA coding

* 4 basic proteins (nucleosides) S s T T T 7T T T e 3
— Adenosine (A) 3’mm@ammm A AAAAA A5’
— Thymine (T) S'mmmmpum TT T T T T eop—

— Cytosine (T) B ==y B—

— Guanine (G) S T C T C T C T C e 3
3'mmEmmm AGAGAGA G a5’
* Mistakes happen!?!?
o Aging (more cell diViSIONs) 3 mmm kG &G A ¢ m———
* Carcinogenic exposures -
* Heredity

* Faulty DNA repair (germline)
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Intact DNA repair is vital

e Why?
— Normal cell: To prevent carcinogenic mutations

— Cancer cell: To avoid apoptosis and enable continued
proliferation / cell division

* No DNA repair? = normal cell dies via apoptosis
— Alternative? - dysplasia = cancer

e Faulty DNA repair machinery (germline) accounts for
most hereditary forms of cancer

— Important implication for the treatment of BRCA
and BRCA-"like” mutated ovarian cancers
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When DNA damage occurs

NORMAL ceLl CANCER cell

arfalo \¢
DNA damaqe
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Accumulated DNA mutations
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DNA repair mechanics

e

e eAub DOMESTIC |
= D REPAIR |

“You're lucky nobody was injured. Your base pairs are out of alignment and
that has your reading frames all messed up.”

R ]

f] THE UNIVERSITY OF

0 C H ICAG O Section of Gynecologic Oncology




Serous and Mucinous
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P
Ovarian cancer histology affects

prognosis

* Serous / endometrioid: relatively responsive to
treatment
— “High” grade YES, “Low” grade NO

* Clear cell / carcinosarcoma: less responsive

* Treat differently?

— Hopefully soon
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Different behavior: LG vs HG serous
ovarian cancer

PFS time (months)
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Ovarian cancer histologies: survival
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J Gynecol Oncol Vol. 24, No. 4:342-351
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Why so few cures?

* Fundamental issue:
— Chemotherapy resistance

* To improve?:

— Better understand DNA mutations and
downstream molecular cell signaling

* The Cancer Genome Atlas (TCGA)
* DNA, RNA, proteomics
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Molecular cell signaling
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Ovarian cancer: future direction

e Past and current:
— Organ site / histology based classification

e E.g. “ovary” vs “uterine” vs “breast”

* E.g. “serous vs clear cell vs endometrioid

e Current and future:
— Molecular / genetic classification
— Tailored “molecular” therapies
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* |da Muligninsy
— 61 year old with abdominal bloating and pain
— Advanced abdominal disease (CT scan)
— Omental tumor biopsy:

* PIK3CA, pTEN mutated, KRAS wild type
molecular signature, germline BRCA-1 mutated

* Treatment:
—PARP-I, PIK3CA, PTEN inhibitors

—And maybe some surgery.... -
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CURE!!
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