Cancer — Part 1
What Is Cancer?




Different Kinds of Cancer
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Naming Cancers

Cancer Prefixes Point to Location
Prefix Meaning

adeno- gland

chondro- cartilage
erythro- red blood cell
hemangio- blood vessels

hepato-

lipo- fat
lympho- lymphocyte
melano- pigment cell

myelo- bone marrow
myo- muscle

osteo- bone




Loss of Normal Growth Control
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Example of Normal Growth
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outer surface

Epidermis Cell migration

Dividing cells

in basal layer
Yy Dermis

\\1 -
}L*.}J( ')l\n

»\’ STITUITL




The Beginning of Cancerous Growth




Tumors (Neoplasms)




Invasion and Metastasis
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Cancer cells invade
surrounding tissues
and blood vessels
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Cancer cells are
transported by the
circulatory system
to distant sites
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Malignant versus Benign Tumors

Benign (not cancer) Malignant (cancer)
tumor cells grow cells invade

only locally and cannot neighboring tissues,
spread by invasion or enter blood vessels,
metastasis and metastasize to
different sites
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Tumor Types

O

normal gland neoplastic  fibrous connective- normal gland invasive,
tubules gland tissue capsule of tubules cancerous
(cross-section} tubules benign tumor gland tubules

ADENOMA (BENIGN) ADENOCARCINOMA (MALIGNANT)
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Why Cancer Is Potentially Dangerous

-Brain-

(initial tumor)

Melanoma
cells travel
through
bloodstream
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Go to , then at the top of the screen
under the Topic tab, choose cancer with the drop down menu at the top,
and then scroll down to:

Research Mechanics: Putting the Brakes on Cancer, Lecture.

In the first part (segments 1 — 13) — The nature of cancer is explained.
Examples of various benign, malignant, and metastatic tumors are shown.
An animation of angiogenesis shows tumor cells multiplying, recruiting
blood vessels, and metastasizing. (22 minutes, 25 seconds)

In the second part (segments 18-31), cancer is defined as a genetic
disease. The three types of genes that mutate to cause cancer — oncogenes,
tumor suppressor genes, and repair genes. One example of cancer is
familial colon cancer and there are two main kinds — FAP (polyposis)
caused by a tumor suppressor gene mutation and HNPCC (non-polyposis)
caused by a mismatch repair gene mutation. Also shown is the p53 tumor
suppressor protein mutation which occurs in many types of cancer and
environmental factors that may cause this mutation. (25 minutes)


http://www.hhmi.org/biointeractive/

Cancer Detection and Diagnosis
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Breast Cancer Screening
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Prostate and Ovarian Cancer Screening




Colon Cancer Screening




Go to , then at
the top of the screen under the Topic tab, choose
cancer with the drop down menu at the top, and
scroll down to:

Chaos to Cure: Bringing Basic Research to
Patients, Lecture.

The first part (segments 1 -13) is about colon cancer
caused by a mutation of the APC gene leading to
Familial Adenomatous Polyposis (FAP) Early
screening saves lives. (22 minutes, 20 seconds).
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Pathology

Proteomic profile

Patient's

tissue sample or . .
blood sample Genomic profile




Microscopic Appearance of Cancer Cells

Normal Cancer
LR

Large number of irregularly
shaped dividing cells

Large, variably shaped nuclei

Small cytoplasmic volume
relative to nuclei

Variation in cell size and shape

Loss of normal specialized
cell features

Disorganized arrangement
§] of cells

Poorly defined tumor boundary




Hyperplasia
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Normal Common Mole with Distinct Edges (Left) and Dysplastic Nevus
(Right) with Irregular Edges and Color Fading into the Skin Around It
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http://www.cancer.gov/cancertopics/prevention/skin/molephotos
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Carcinoma in Situ
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Melanoma (Cancer) Lesions
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Tumor Staging

Five-Year Survival Rates for

Patients with Melanoma (by stage)
100%

| I ]
Stage at Time of Initial Diagnosis




Tumor Grading

General Relationship Between
Tumor Grade and Prognosis

Low grade

Patient
Survival
Rate

High grade




