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The hallmarks of cancer comprise six biological capabilities acquired during the multistep develop-
ment of human tumors. The hallmarks constitute an organizing principle for rationalizing the
complexities of neoplastic disease. They include sustaining proliferative signaling, evading growth
suppressors, resisting cell death, enabling replicative immortality, inducing angiogenesis, and acti-
vating invasion and metastasis. Underlying these hallmarks are genome instability, which generates
the genetic diversity that expedites their acquisition, and inflammation, which fosters multiple hall-
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1.Tumor supprssor (JEEERE)

Nature Reviews Cancer 9, 749-758 (October 2009) The first 30 years of p53: growing ever more complex

2. Oncogene (JEEER)

Nature Reviews Cancer 3, 459-465. RAS oncogenes: the first 30 years

3. Tumor immunity (R 4)

Cancer Cell, 2015, 27(4 ) Immune Checkpoint Blockade: A Common Denominator Approach to Cancer Therapy

4. Hippo and cancer (GEH4K5MHE)

Br J Cancer. 2011;104(1):24-32. Mst1/2 signalling to Yap: gatekeeper for liver size and tumour development

5.Hallmarks of cancer (JHBZER)

Cell. 2011;144(5):646-74. Hallmarks of cancer: the next generation. Hanahan D(1), Weinberg RA.
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Introduction

What Is cancer?
What causes cancer?
How do we prevent cancer?

How do we treat cancer?



Colon Cancer




What Is cancer?

« A foreign body?

e A parasite?

* Produced by “evil” force?
Neoplasma:

“Neo”’=New
“Plasma’”= formation;

Tumor:

Solid mass,
tumor means a neoplasm that has formed a lump



History of Cancer

» Hippocrates (A wHij) : Greek
physician (460-370 B.C) “father of medicine”

* body was composed of four fluids:
— blood, phlegm (%) , yellow bile and black bile.

Ancient Ancient
Humour Season Element Organ Qualities neien Modern MBTI neien ..
name characteristics
courageous,
: _ _ warm & _ _
Blood spring air liver moist sanguine artisan SP  hopeful,
amorous
Yellow warm & easily angered
_ summer fire spleen choleric idealist NF yang ’
bile dry bad tempered
despondent
Black gall cold & | | P ’
_ autumn earth melancholic guardian SJ  sleepless,
bile bladder dry "
irritable
cold & calm
Phlegm winter water brain/lungs , phlegmatic rational NT T
moist unemotional




What Is cancer?

*Hippocrates: Greek physician (460-370 B.C) “father of medicine”

*body was composed of four fluids:

Blood (IfiL) , phlegm &) , yellow bile (ZEJE¥) and black bile (ZEREH) .
sexcess of black bile = cancer.

ofor the next 1400 years.



New Technology: Microscope

« 1590: Dutch (fir=) eye glass makers, Zaccharias |
Janssen and son Hans Janssen: multiple lenses placed in a

tube:
 forerunner of the compound microscope and telescope.

e 1665, Robert Hooke (1635-1703), English microscopist
e --empty small compartments ([&#a)

The “cell” was discovered!

Latin, cellula ; 1.e., small compartment

1665, Robert Hooke (1635-1703)




New Technology: Microscope

«1676, Anton van Leeuwenhoek, using a

simple microscope, was the first to observe
microorganisms

«1700, first description of the nucleus by
Leeuwenhoek.



New Theory: Cell

e 1838 Matthias Schleiden (1804-1881)
German botanist (FE41%# %)
Thousands of plant specimens

- all the vegetables are made of cells.

e 1839, Theodor Schwann (1810-1882)
German zoologist and physiologist (4= % 5)
-> all living beings were composed of cells.




1838 Matthias Schleiden



o 1.

Cell theory

All living beings are composed of cells.

. The living beings may grow and

reproduce themselves because the cells
may Iin turn multiply.

. The new cells are formed from other pre-

existing ones.



Histology 2H 21 %

« Marie Francois Bichat, French pathologist (1771-1802)

A texture was a “tissue” by its macroscopic (ZM) physical
properties.

tissu = to weave (420

e In 1819, A. Mayer -Histology.
histos = tissue
logos = study

1852: first textbook of Histology :
Rudolph von Kolliker (1817-1905)
Swiss professor of Anatomy

<<Handbuch der Gewebelehre>>
(l.e., The book for teaching tissues)



Histology of Tumor

A foreign body?
A parasite?
Produced by “evil” force?

Tumor under microscope:

— Mass of cells

— Similarity to surrounding tissue
— Less organized

- Tumors arise from self



Carcinoid Tumor CK%Z8)E) of the lleum

i

http://www.pathology.vcu.edu/education/gi/lab2.h.html
a slow-growing type of neuroendocrine tumor

Nz + =B (Duodenum), Zig(Jejunum), [ElfF(Ileum).


http://www.pathology.vcu.edu/education/gi/CarcinoidTumorofTerminalIIeum.jpg�

Submucosal (=T ) carcinoid tumor of illeum

http://www.pathology.vcu.edu/education/gi/lab2.h.html





http://www.pathology.vcu.edu/education/gi/CarcinoidTumorHistology1.jpg�
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http://www.pathology.vcu.edu/education/gi/CarcinoidTumorHistology2.jpg�
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Classification of tumors

Based on clinical effect on patients
Based on location/tissue of origin
Based on microscopic features
Stages of tumor




Based on clinical effect on patients

* Benign:
— Grows locally
— Without invading of adjacent tissues

« Malignant
— Invade nearby tissues
— Spawned metastasis



Clinical effect of Benign tumor

o Secrete high levels of hormones

 Grow only Iin one place, cannot spread or
Invade other parts

 Be dangerous if they press on vital organs




Guinness World Records

2.4 (7 M sultan Kosen, from Turkey




2009 World’s tallest man
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World’s tallest woman




Pituitary tumor (Benign)

Because she is illiterate, since 1992 Yao Defen has been forced to earn
a living by traveling with her father and performing.
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Clinical effect of Malignant tumor

e 90% cancer deaths are due to metastasis



Classification based on tissues



H uman Body Tissues asweknowit.net/images_edu/ dwa5%20tissues.jpg

Nervous

Connective
_ tissue

tissue

S — =

iac muscle

Tt

Epithelial tissue Smooth muscle



Knowing Cancer Origin Informs Therapy

Prostate 33%
Lung & bronchus 13%
Colon & rectum 11%
Urinary bladder 6%

Melanoma of skin 4%

Non-Hodgkin
lymphoma 4%
Kidney 3%
Oral Cavity 3%
Leukemia 3%
Pancreas 2%

Target-specific

RIPO{RErcSHes’  18%

Breast

Lung & bronchus
Colon & rectum
Uterine corpus
Ovary

Non-Hodgkin
lymphoma

Melanoma of skin
Thyroid

Urinary bladder
Pancreas

All Other Sites

Drugs:

HERCEPTIN > 32%
4 TARCEVA > 12%
<4 AVASTIN, p 11%

ERBITUX 6%

4%

< p
<4 RITUXAN 4%
3%

< SUTENT oo
2%

@EEVEC / 20%

TARCEVA

Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder.

Source: American Cancer Society, 2004.

Total Women: 668,470
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Cancer Cell types

e Most adult cancers o —
. Epidermis  of Brain Cell _ Sperm Egg
are carcinomas = % ““‘:il ®
— Epithelial origin S - -

e |n contrast, most
childhood cancers are:

— Leukemias/lymphomas

— Blastomas — G Lo -
Embryonal cells = -LI = @% o —

- Sarcomas — Cardla: = Skeletal El;lﬁu; mBlmd Errmth L ung Call Thyroid  Pancreatic
5

Cells the Kidney El‘l Gl.lﬂ

] ] Muscle Musche Ai-.i?nlar I Cell
Mesenchymal origin

Source:http://www.ncbi.nlm.nih.gov/About/primer/gen
etics_cell.html



Normal Proliferative Human Cells & Tissues
Epithelial Linings

» Respiratory epithelium
o Gastro-intestinal linings
o Genito-urinary tract

Glandular Linings
« Mammary gland

SKin

Ovary and Testis
Bone Marrow
Myoblasts

Fetal Tissues

Organ Hypertrophy
Wound Healing
Neurogenesis



Based on tissue/cell of origin

|. Carcinomas = epithelia derived
>80% of all human cancer-related deaths

1. Adenocarcinoma < gland epithelia

2. Squamous cell carcinoma < Seal,
protective layers

3. Other




Classification of Epithelium

; . Pseudostratified
Simple: One cell layer ciliated columnar

Squamous: wildth>height (IR K)

Columnar: Height> wildth (F=1R 1))

Simple cuboidal

Cuboidal:wildth=height=depth (3775 &)

-
__‘#'.;.

membrane

Stratified columnar Simple columnar
Copyright @ Pearson Education, Inc., publishing as Banjamin Cummings.



The Morphology of an Epithelium often
Correlates with Its Function

1.Simple: One cell layer
Epitheliainvolved in secretion or
absorption

Transepithelial transport
2.Stratified: two or more cell layers
Transepithelial impermeability
3.Psedostratified:

Maintain a stable population of cells

to balance cell turnover

Pseudostratified
ciliated columnar

membrane

Stratified columnar Simple columnar
Capyright & Pearson Education, Inc., publishing as Benjamin Cummings.



1. Adenocarcinoma < gland epithelia

= L.ung

= Stomach

= Pancreas

= Small intestine

= Colon

"= Breast

= Uterus (Endometrium)
= Ovary






Colon Polyps

-

Lo

Small Polyp on Stem Large Colon Polyp




Colon cancer

’%M

Colon Eanc'ér Colon Cancer




Colon polyps/cancer

Copyright 1588 Mark H. Bowdes, MD




Normal Stomach Lining [Multiple Stomach Polyps

www.gihealth.com/images/imgStomachCa
ncer.gif




Bleeding Stomach r:-lyp



Normal Liver




Colon Cancer spread to liver

" Cancer nodules
spread to the Liver






2. Squamous cell carcinoma <
Seal, protective layers

= SKin

= Esophagus(&i&)
= Nasal cavity(E:1H)
= Larynx("x)

= Cervix(E £i)



Sguamous cell carcinoma

NCI VisualsOnline



INoMma

Sguamous Cell Carc

http:/wWw. microscopyu.comtaticgallery/ pathology/all40x04. htI




3. Other types of carcinoma

Small cell lung carcinoma

Large cell lung carcinoma
Hepatocellular carcinoma (Liver cancer)
Renal cell carcinoma (Kidney cancer)

Transitional cell carcinoma (Urinary
bladder)



ll. Sarcomas

* Derived from mesenchymal cells of
connective tissues

e 1% cancer death



Types of Sarcomas

Fibrosarcoma < fibroblasts
Liposarcoma< adipocytes
Osteosarcoma < Osteoblasts
Lelomyosarcoma €< Smooth muscle

Rhabdomyosarcoma < Striated skeleton
muscle

Angiosarcoma < precusors of endothelial
cells



o g

http://www.microscopyu.com/galleries/pathology/images/sarcomaofuterus20x02.jpg






Ill. Leukemia & lymphoma

1. Lymphoma = Solid mass in lymph nodes
— Hodgkin’s lymphoma

— Non-Hodgkin’s lymphoma=lymphocytic
lymphoma 15-20 subtypes

2. Leukemia=cancer cells in blood (from
bone marrow)



2. Leukemia: cancer cells in blood

o Acute lymphocytic leukemia (ALL)

- 80% from B cells, 20% from T cells
- Distinguished by cell surface markers

o Chronic lymphocytic leukemia

e Acute myelogenous leukemia (AML)

- Small rim of cytosol, large nucleus
- Pre-granulocytes (precursors of monocyte/macrophage)

e Chronic myelogenous leukemia
- Bone marrow derived
* Multiple myeloma < Plasma cell derived






Acute lymphocytic leukemia (ALL)

8

http://spittoon.23andme.com/wp- http://www.pharmacy-and-
content/uploads/2009/08/Acute_leuke drugs.com/ilinessessimages/acute-
mia-ALL.jpg lymphoblastic-leukemial.jpg



Acute Myelomonocytic Leukemia-AML




tic Leukemia

Y

Granuloc

-




http://www.ispub.com/ispubl/ijs/volume_9 number_ 2/primary _
non_hodgkin_lymphoma_of the breast/lymphoma-fig3.jpg







V. Neuroectodermal tumors

 CNS (central nervous system)
* PNS (Peripheral nervous system)

* 1.3% diagnosed cancer->2.5% cancer death
— Glioma
— Glioblastoma
— Neuroblastoma
— Schwannoma
— Medulloblastoma



http://www.uthsc.edu/pathology/Brain/brain.5.jpg



Brain Imaging




V. Other tumors

« Melanoma € melanocytes (R KA
e Tumors of unknown origin




Moles and melanoma
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Definitions in Oncology. (Part 1)

Neoplasma:
“Neo’’=New
“Plasma”= formation;

Abnormal new cell proliferation of altered cells
e Heritably Altered

* Relative autonomous growth
e Can be benign or malignant (See later)

Neoplasma:
“Neo’’=New
“Plasma”= formation;

Tumor:
Solid mass,

e tumor means a neoplasm that has formed a lump



Summary: Cancer classification

|. Carcinoma < epithelia
1. Adenocarcinoma < gland epithelia

2. Sguamous cell carcinoma < protective sheets
3. Other types of epithelia

Il. Sarcoma < Mesenchymal cells of
connective tissue

Ill. Leukemia and lymphoma
I\VV. Neuroectodermal tumors
V. Can't fit in the above 4 / origin unknown




Questions?
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