Crown gall- Bacterial infection leads to tumor : Plant cancer




Koch’s Postulates

€ Microorganisms are isolated In 1876 Robert Koch provided definitive
"°'"?’ea" a“""a{\ r4 proof of the germ theory by isolating the

P S cause of anthrax. From this came the

@_’fé’ - development of Koch's Postulates, a set

{ of rules for the assignment of a microbe
@ The microorganisms are ¢y he microorganisms g5 the cause of a disease.

grown in pure culture. are identified.

\ / 1. Microorganism must be

observed in every case of the

Colony

~——

por o ‘:‘\\ disease
e The microorganisms are injected
intoahealth:animal. 2 The pathogen must be
W isolated and grown in a pure
7 culture

o The disease is reproduced
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o the disease when inoculated
L @, into new host
S Z?J';?%i'?."in“ﬁﬁi‘é‘?&?.'}li'"s 4. The same pathogen must be
Identical microorganlsms
are identified. recove red _
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Griffth’s Transforming Factor
x

HYPOTHESIS: Material in dead bacterial cells can genetically transform living bacterial cells.

Kill the viruent S strain Mix dead S strain calis with IMng,
bacteria by heatno nonvirdent R strain bacteria.

METHOD
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RESULTS Mouse dies Mouse healthy Mouse healthy Mouse dies
Living S strain cells No bacterial cells No bacterial cells Living S strain cells
found in heart found in heart found n heart found in heart

CONCLUSION: A chemical substance from one cell is capable of genetically transforming another cell.




EXPERIMENT

HYPOTHESIS: The chemical nature of the
transforming substance from pneumococcus is DNA.

METHOD
. Heat kil vingent S stran bactena.
S strain £
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Treal samples with
orgymes that
dastroy RNA,
proteins, or DNA,

FNase Protease DNase
(destroys {destroys (destroys
. RNA) protens) DNA)
Add the treated
samples 10 cullures J ‘ ‘ ‘
of R strain bacteria. P .
|
R strain
(nonmvirdent)
} } |
RESULTS - -
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Virdent S strain and R strain bacteria R strain bacteria

N

Cuttures troatect with

FNase of peotease but the cuture
COMaN transionmed treated with DNase
8 slrain bactena. o0 Not,

CONCLUSION: Because only DNase destroyed the

transforming substance, the transforming substance is
DNA.




Breast cancer in a mastectomy specimen (Left). The cancerous tumor (pale yellow)
| igure of a crab, giving the disease its name.
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0 Recognized by Egyptians (4-5K yrs)
0 Hippocrates is credited with being the
first to recognize the difference

between benign and malignant
tumors

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

o “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

\CANCER

THE KILLER

Courtesy: National Library of Medicine.



How Cancer Develops

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

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

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

nucleus DNAtheMoIeculeofllfef \__
aWhen the instructions relating -
to cell multiplication and dying il

are wrong, the cell may start
dividing uncontrollably, and \\ 1\
not die when it should. "\



Loss of Normal Growth Control

Normal .
cell division ‘
° = . Cell Suicide or Apoptosis

Cell damage—
no repair

Cancer
cell division
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abnormal tissue
growth in which
cells proliferate in
an uncontrolled,
autonomous
fashion leading to
a tumor

o Tumor- swelling
caused by fluid
build up or cell
accumulation

o Can be Benign or
malighant
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From L. J. Kleinsmith, Principles of Cancer Biology. Copyright (c) 2006 Pearson Benjamin Cummings.
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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 tumors are generally
selfcontained and localized
and have a well-defined

perimeter.

They are dangerous when thay
compress surrounding tissues.
Abenign tumor near a bHood
veasel could restrict the flow of
blood; inthe abdomen it could
impair digestion; in th= brain it
could caus= paralysis.

They grow slowly,
expanding outward
from a central mass.

Malignant tumors are
not self<contained, and
usually do not compress
surrounding tissues. Their
growth is an irreqular
invasion of adjacent cells.

Although they may They are not kcalized; in

grow slowly, they are a process called metastasis
alspdcapa@lﬁ of very they shad cells that travel
rapid growin. through the bloodstream

and infect tissues at other
locations. They can even
estabiish malignant growth
in a different type of tissue;
a breast cancer can spread
to bone tissuz, for example.
B




Properties of Malignant and Benign Tumors

IELICREEE Some Differences in the Microscopic

Benign Malignan ¢ Appearance of Benign and Malignant Tumors |
Trait

Benign Malignant
Growth Local Spreads by - -
Pattern growth invasion and Nuclear size Small Large
only metastasis N/C ratio Low High
Lif (ratio of nuclear size to
LS . cytoplasmic volume)
threatening Rarely  Often Nuclear shape Regular Pleomorphic
(irregular shape)
Growth rate  Usually May be rapid Mitotic index Low High
(relative number
slow of dividing cells
Tissue organization Normal Disorganized
Differentiation Well differentiated Poorly differentiated
(anaplastic)
Tumor boundary Well defined Poorly defined

(“encapsulated”)




dIf a tumor is suspected to be : _ B
malignant, a doctor removes a 0 The American Joint Commission

sample of tissue or the entire on Cancer recommends the
tumor in a procedure called a following

dTumor Grade: Based on the
microscopic appearance of

i — Grade |Description

CX Grade cannot be assessed
(Undetermined grade)

GI Well-differentiated (Low grade)

Moderately differentiated
(Intermediate grade)

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

®
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N
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Five-year survival (%)

N
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1 2 3

Tumor grade
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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

dTumor Stage: how large
tumor has grown & how far it
has spread

1Based on location of the
primary tumor, tumor size,
number of tumors, and lymph
node involvement (spread of
cancer into lymph nodes).

Rit

Spread of cancer to
lymph node
Ribs Fatty tissue

Mammary
glands

Stage 3
Breast Cancer

Breast Cancer Metastasized cancer
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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

Five Year Survival and Cancer Stage

Five-year Relative Survival Rates* (%) by Stage at Diagnosis, 1999-2005

All Stages  Local Regional  Distant All Stages Local Regional Distant
Breast (female) 89 98 84 23 Ovary 46 94 73 28
Colon & rectum 65 91 70 n Pancreas 6 22 9 2
Esophagus 17 37 19 3 Prostate 100 100 100 31
Kidney* 68 90 62 10 Stomach 26 63 27 3
Larynx 62 78 42 32 Testis 95 99 96 n
Liver! 13 26 9 2 Thyroid 97 100 97 59
Lung & bronchus 16 53 24 4 Urinary bladder 80 74 36 6
Melanoma of the skin 91 98 62 15 Uterine cervix A 92 58 17
Oral cavity & pharynx 61 83 54 32 Uterine corpus 83 96 67 17

* Rates are adjusted for normal life expectancy and are based on cases diagnosed in the SEER 17 areas from 1999-2005, followed through 2006.

tIncludes renal pelvis. #Includes intrahepatic bile duct.

Local: an invasive malignant cancer confined entirely to the organ of origin. Regional: 2 malignant cancer that 1) has extended beyond the limits of the organ of origin
directly into surrounding organs or tissues; 2) involves regional lymph nodes by way of lymphatic system; or 3) has both regional extension and involvement of regional
lymph nodes. Distant: a malignant cancer that has spread to parts of the body remote from the primary tumor either by direct extension or by discontinuous metastasis to
distant organs, tissues, or via the lymphatic system to distant lymph nodes.

Source: Horner MJ, Ries LAG, Krapcho M, et al. (eds). SEER Cancer Statistics Revievy, 1975-2006, National Cancer Institute, Bethesda, MD,
seer.cancer.gov/csr/1975_2006/, 2009.

American Cancer Society, Surveillance and Health Policy Research, 2010




suaemiss andlynphoras. | . The majority (?f cancers, ~

:g LI 1 85% , are carcinomas
Types of Carcinomas
Usquamous cells - that line
different parts of the body,
such as the mouth,
esophagus and the airways
Jadeno 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
dtransitional cells - are

] f: : J | only found in the lining of

.f' Zi5 the bladder and parts of the
urinary system
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Cuboidal cells
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/ i \ A e Opasal cells - that are

J A found in one of the layers
“ of the skin.

Squamous cells

QOdeocytes
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