
Biology of Cancer and AIDS

Crown gall- Bacterial infection leads to tumor : Plant cancer 



Koch’s Postulates
In 1876 Robert Koch provided definitive 
proof of the germ theory by isolating the 
cause of anthrax. From this came the 
development of Koch's Postulates, a set 
of rules for the assignment of a microbe 
as the cause of a disease. 

1. Microorganism must be 
observed in every case of the 
disease

2. The pathogen must be 
isolated and grown in a pure 
culture

3. The pure cultures must cause 
the disease when inoculated 
into new host

4. The same pathogen must be 
recovered. 







Breast cancer in a mastectomy specimen (Left). The cancerous tumor (pale yellow) 
resembles the figure of a crab, giving the disease its name. 



q Recognized by Egyptians (4-5K yrs)
q Hippocrates is credited with being the 

first to recognize the difference 
between benign and malignant
tumors 

q The swollen blood vessels around the 
malignant tumors reminded him of 
crab claws, so he called the disease 
karkinos (the Greek name for crab)

q “Cancer” is an umbrella term that 
refers to over 200 diseases that share 
two common characteristics: 

1). An uncontrolled growth of cells 
2). The ability to invade and damage 

normal tissues either locally or at 
distant sites in the body Courtesy: National Library of Medicine.

Characteristics of Cancer  



q The body is made up of 
hundreds of different types of 
cells, which behave differently. 

q Same genetic information 
(DNA) but performs completely 
separate roles.

q The life of each cell is mapped 
out in advance by coded 
instructions (genes) in its 
nucleus 

q When the instructions relating 
to cell multiplication and dying 
are wrong, the cell may start 
dividing uncontrollably, and 
not die when it should.  





From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.



qNeoplasm-
abnormal tissue 
growth in which 
cells proliferate in 
an uncontrolled, 
autonomous 
fashion leading to 
a tumor

qTumor- swelling 
caused by fluid 
build up or cell 
accumulation

qCan be Benign or 
malignant

From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.



The image of the 
normal colon tissue, 
at left, shows well-
formed oval-shaped 
glands, evenly lined 
with a single, 
organized layer of 
cells indicated by 
arrows. The image 
of the cancerous 
colon tissue, in 
contrast, shows 
highly disorganized 
cancer cells stacked 
upon each other in 
an apparently 
random fashion.





Benign Malignant
Growth 
Pattern

Local 
growth 
only

Spreads by 
invasion and 
metastasis

Life 
threatening Rarely Often

Growth rate Usually 
slow

May be rapid



q The American Joint Commission 
on Cancer recommends the 
following guidelines for 
grading tumors: 

Grade Description

GX Grade cannot be assessed 
(Undetermined grade) 

G1 Well-differentiated (Low grade) 

G2 Moderately differentiated 
(Intermediate grade) 

G3 Poorly differentiated (High grade) 
G4 Undifferentiated(High grade)

qIf a tumor is suspected to be 
malignant, a doctor removes a 
sample of tissue or the entire 
tumor in a procedure called a 
biopsy

qTumor Grade: Based on the 
microscopic appearance of 
cancer cells

http://www.cancer.gov/cancertopics/factsheet/Detection/tumor-grade
http://www.cancer.gov/common/popUps/popDefinition.aspx?term=undifferentiated&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?term=biopsy&version=Patient&language=English


qTumor Stage: how large 
tumor has grown & how far it 
has spread
qBased on location of the 
primary tumor, tumor size, 
number of tumors, and lymph 
node involvement (spread of 
cancer into lymph nodes).

Lecture%201_Welcome,Logistics,%20Cancer%20and%20AIDS%20Intro.pptx
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?term=primary%20tumor&version=Patient&language=English
http://www.cancer.gov/Common/PopUps/popDefinition.aspx?term=lymph%20node&version=Patient&language=English




The majority of cancers, ~ 
85% , are carcinomas

Types of Carcinomas
qsquamous cells - that line 
different parts of the body, 
such as the mouth, 
esophagus and the airways
qadeno cells - form the 
lining of all the glands in 
the body and can be found 
in organs such as the 
stomach, ovaries, kidneys 
and prostate
qtransitional cells - are 
only found in the lining of 
the bladder and parts of the 
urinary system
qbasal cells - that are 
found in one of the layers 
of the skin.



https://www.youtube.com/watch?v=h8X8beT44iQ


