Cancer

Cancer IS one of the moest common diseases In
the developed world:

1 1n 4 deaths are due te cancer
1 1n 17 deaths are due to
LLUNQ@ cancer: IS the most Commen Cancer in men

Breast cancer Is the most common cancer In
\Women

There are over 100 different forms of cancer
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Cancer

The division of nermal cells Is: precisely
contrelled. New:cellsrare only formed for growth
Or to replace dead ones.

Cancerous cells divide repeatealy eut of control
even though they are not needed, they crowd
out ether nermal cells and function abnoermally.
T'hey can also destroy the correct functioning of
Major ergans.



Packaqging of genetic material in prokaryotes and eukaryotes
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Tihe cell'cycle:

© 2003 John Wiley and Sons Publishers

Interphase

S
9 Hours

Cell grows and

carries out normal

metabolism;
organelles duplicate |

Cell grows

and prepares
for mitosis




Prophase The
Stages of
VIteSIS

Interphase

Telophase




Mitosis


http://www.youtube.com/watch?v=VlN7K1-9QB0�

Structu re



One of life’s solutions to this challenge: “Package” the
bits of information into single units called chromosomes

= one bit of
genetic information



A Chromosome

Kinetochore

Centromere




Telomere

Centromere

© 2003 John Wiley and Sons PUckefes. 4 [The structure of a highly condensed, replicated chromosome.



DNA Structure

DNA consists; of twoe: molecules that are
arranged into a ladder-like structure
calledra Double Helix:

A molecule of DNA' IS made up of
milliens of tiny: subunits called
NUicleotides.

Each nucleotide consists; of:
1. Phoesphate greup

2. Pentose sugar

3. Nitrogenous base
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Nucleotides

TThe phesphate and sugar form: the
packibone of the DNA moelecule,
Whereas the hases form the “rungs™.

HRNERNERN|

There are four types of nitrogenous
Dases.




Nucleotides

Adenine Thymine

Cy'to sine Guanine



Nucleotides

Each hase will"enly bend Withrone
other specific base.

Adenine (A) } Form a base pair.
Thymine: (1)

Form a base pair.

Cytosine (C)}
Guanine (G)



DNA Structure

Because of thisicomplementary base
pairing, the order of the bases In one
strand determines the order of the
Pases In the other strand.
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DINA Structure

To crack the genetic code found in
DNA we need to look at the sequence
Of bases.

The bases are arranged In triplets
called coaons:

AMGEE ORI O TATARGCHSH GO F ARG
TCC-GAG-TTC-AGG-ATC



DNA Structure

A gene Is a section off DNA that cedes for a
protein.

Each Unigue gene has a unigue sequence of
PAses.

RIS Unigue: sequence: of hases will'code: for the
production of a unigue: pretein.

It IS these proteins and combination of proteins
that give Us a unigue phenotype.
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DNA
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What causes cancer?

Cancer arises from the of a normal
gene.

Mutated genes that cause cancer are called

It IS theught that several mutations need to
OCCUK to gIVe rise to cancer

Cells that are old or net functioning properly.
normally; selff destrlict and are replaced by
new. cells.

HoweVer, cancerous cells do not self destruct
and continue to divide rapiadly producing
millions of new cancerous cells.



A factor which brings about a mutation IS
called a

A mutagen IS

ARy agent that causes cancer Is called a
and IS described as



Carcinogens
— X Rays, UV light

— tar from cigarettes

— papilloma virus can he
rfesponsible for cervical cancer.

— Seme families are
more susceptible torgetting certain cancers.
Remember you canitinnhent cancerits just that
you mayle more susceptible to getting It.




Benign or malignant?

do not spread from their site of erigin,
pUt can crewd out (sguash) surreunding cells eg brain
tumour, warts.

can spread: from the original site
and cause secondarny. tumours. This Is called
metastasis. They: interfere withr neighlboeuring cells and
can block bleed vessels, the gut, glands, IUngs ete.

Why: are secondary tumours se had?

Both types of tumour can tire the body out as they.
both need a huge amount of nutrients to sustain the
rapid growth and division of the cells.



The effect of mutations

Not all are harmiul
Sunrvival-advantage

MoSt common amoeng vactera and VIFUSES
Ut alse’ seen 1N INSEects

If ne selective pressure may: remain in
population



Harmful mutations

a Cystic fibresis and sickle cell'anaemia
» Disfunctional proteins

« Albinismi— caused by mutation In gene of
enzyme pathway: of melanin




Beneficial mutations

Bacteria — antiniotic
[esistance through mutation,; . gw.-——=
transier between bacterial -
SPECIes

Superbugs such as MRSA
ave arisen this way.

RINA VIrUses — suchras HIV: —
mutates It's protein coat so
that the hoest human IS
unable te make antiboedies
guick enough against It




Neutral mutations

Neither harmiul or beneficial to; the
erganism but may. e Important Inran
evolutionary sense

Silent mutations

Virtually impessible to detect hecause no
elservable effect



There are several factors that regulate the
cell cycle and assure a cell divides correctly.



http://www.cancerquest.org/index.cfm?page=196�

DNA mutations disrupt the cell cycle.
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Chemical Signals tell'a cell when te start anad
stop dividing.



http://www.cancerquest.org/index.cfm?page=193�

While nermal cells will' stop dividing If there Is a mutation in
the DNA; cancer: cells will continue te divide withi mutation.

A tumour is forming

Normal Cell First Mutation Cancer cells Normal cells
II

dividin

Fourth Mutation Cancer Cells

Lung cancer

’—v Lung




1. DNA of a normal cell

—

This piece of DNA IS an exact copy. of the DNA from
Which It came. When the parent cell divided te create
twe cells; the cell's: DNA alserdivided; creating two
identical’ copies of the original DNA.



This DNA has suffered a 1"« s ¢, elther

tArough mis-copying (When: Its prlremr cell
divided), or throudh the ¢ ;Ja‘ naging effects of
2X0osure o radiation or a chemical carcinogen.



15t mutation

- _ normal cells
—--..:__.L - blood vessels

u The )Nr\ i the cell highlighi S
(1= that causes the cell'tor replicate even

theugh this tis 2
cells at this ’.E]"]:, Or at 1



4. Spread and second mutation

Z2nd mutation
st mutation

normal cells
blood vessels

The genetically alterea cells have; oVer time; = o« e
1o B (o CrowaIng out the surreunding noermal cells. The
growithi may containrone millionrcells and bethe size ol a
pinhead. At thiSTpoint the cellsicontinue to ook the same as the
Surreunding healthy cells:

Alterabout a million divisions, there’s a good chance that cne
of the new: cellswill-have:  Fi= =t il aeg <o RIS cell; new.
CarryINgG tWo: ("1 1o ¢ ==y could Rave an - el an il
and be even more prone to reproduce unchecked.



5. Third mutation

Not alllmutations: that lead te cancereus cells result in the cells
rfeproeducing at a faster, more uncontrolled rate. Forexample, a
mutation may. simply. cause a cell to keep firom seli-aestructing.
Allfnermal cells have survelllance mechanisms: that |eok fior:
damage or for preblems with thellr own contrel systems. I such
preblems are found; the cell'destroys itself:

Overtime and aftter many: cell divisions; a may
arise. li the mutation gives the cell'some furtheradvantage,
that cell will grow: more vigoereusly: than 1ts predecessors and

thus speed up the



\tion

- 4th mutation
- 3rd mutation
- 2nd mutation
- 15t mutation
- blood vessels

5 ihe new: type of cells, grow: rapialy; allewing for
More opportunities for mutations: The next
mutation paves the way. for the development of
R RlJERaggressive cancer:

At this point the tumour is still contained.



(. Breaking through the membrane

ihe newer, wilder cellsicreated by another mutation are
aple to

, WHICH IS a meshwork: of protein
that nermally creates a barner. Theinvasive cells in tnis
tumour are

At this point the cancer: Is still



8. Angiogenesis

Often durng the'development offearlier stages of the tumour;
Ol perhaps by the time the tumour: has Broken through the
pasement memprane (as pictured anove), takes
place.

\Without bleed and the nutrhents it carres, a tumour would e
Unable te continue growing. With the new bleed supply,
nowever, the ; It seon
contains and, now. the size of a small
grape, Is large enough to be detected as a lump



The tumoeur has new: '« <«f=iital-ieyond the
pasement memborane.

[ndividual cells from the tumour enter into the network
of newly formed blood vessels, usirig triese vassels as
nIghways by WRICA they: can moyve torotherl: parts of the
pody. A tumourasismall asa gram can send out a
millien' tumour cells into: blood vessels a day.



10. Tumour cells
travel -
nEIENENE

IWMOr sie

What makes most
tumours so lethal Is
theilr ability to

-- that IS,
establish new. tumour:
Sites at other lecations
throughout the hoady.

Metastasis: IS new
Underway, as tumour
cells from the original
cancer growth travel
throughout the hody.
Most of these cells will
die soon after entering
the bleod or lymph
circulation.




11. Metastasis

LLUMOr sife

A

o ferm a , & tUmour cell'needs to

leave' the'vessel system and invade tissue. I'he cellimust
10 a vessel's wall. ©nce this IS dene; It can

Work:Its way. through the vessel and enter the tiSsue.

Altheughnrperhapsiless than one 10,000 tumour: cells
will' survive leng enoeugh te establish a new tumour: site,
a few survivers can escape and initiate of
the cancer.



SUMMARY

Norrnal Cell Division

1. DNA is replicated
properly.
2. Chemical signals start

and stop the cell cycle.

3. Cells cornmunicate with
each other so they
don’t become
overcrowded.

Cancer Cells

1,  Mutations occur in the
DNA when it is
replicated.

2. Chemical signals that
start and stop the cell
cycle are ignored.

3. Cells do not comrmunicate
with each other and
turnors form.
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