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Cancer is a result of a disruption of the normal
cellular proliferation.

W hatjaresthiesiactesivehincishisidisruption ?

1.Biological factors
2. Chemical factors



1. Viruses

Scnistosoma trematodes —



Groups of viruses: DNA and RNA groups
1.DNA viruses which include
a - Papilloma viruses —Urogenital cancer,Larynx,Cervical
8Kb+10 overlapping genes+E5,E6 are transforming genes.
b — Adeno viruses ???

c - Hepatitis viruse lar carcinoma-
Hepatoma
d - Herpes viruses
— Epstein-Ba e\ burhum lymphoma(t(8 to 2,22,14) +



.RNA viruses which include:

a - Complete transforming viruses- v-Oncs, High
Oncogenic + induce tumor rapidly at high frequency.
b - Slow transforming viruses- Weak LTR

c - Defective transforming viruses- v-Oncs+
another virus

3. Viral Cye



a. DNA viruses
_-T-antigens Iarge,,, middle and small;
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b. RNA viruses
- v-Oncogenes--- gag-pol-env-onc or LTR
-Rous sarcoma virus+ src gene
-avian Ieukemia viru + LTR
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Group of chemicals
a. Basis analogs
-5-bromoura il , 2-amino purine




/ 5-bromouracil ...analogue to U..T..C
2-amino purine...analogue to G..A .b
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(2) The 2-aminopurine is incorporated into DNA in place of adenine but can pair with cytosine, so
an AT pair becomes a CG pair.
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(b) The S-bromouracil is used as an anticancer drug because it is mistaken for thymine by cellular
enzymes but pairs with cytosine. In the next DNA replication, an AT pair becomes a GC pair.
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Original base

Modified base  Pairing partner
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Dxidation the bases to remove amine group of Carbone atom 6

.....Adenine change to hypoxanthine to bind to cytosine instead of thymine
.....Cytosine change to uracile to bind to adenine instead of guanine
.....Guanine change to xanthine to bind to cytosine

Template strand After teplimtion

These mispairings
Adenine create mutations in the
newly replicated strand
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Figure 16.13 Mispairing of modified bases



Chemical Mutagen : Nitrous acid (HNO,) |

Deamination causes A:T to G:C transitions

Nitrous N
) S acid f )
N ;.
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Adenine Hypoxanthine

C:A mismatch—> mutation

HNO, also deaminates C to U:
x | causes G:C to A:T transitions
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Mustard gas, nitrogen gas, ethyl ethan sulfonate-EES,
ethyl methan sulfonate-EMS

Adding ethyl or methyl groups —CH3,CH2- to DNA base

Induced mutations - Mutagen EMS:
\ - alkylating agent
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Cause DNA instability, Framshift mutation

G T ACCAATTACGC
Normal DNA
C AT GGTTAATGTCO<C

N
Aeplication\

Deletion Insertion

CATGT A ATGTTAAT
G T AAATTACGC or

. +

G T AAATTACGC GTACATACAATTADaughter

CATTTAATGTCC CATGEHEEEGTTAA TPNA
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Chemical agents (lll)

* Intercalating agents or acridine dyes

* Proflavin, acridine orange, ICR-170,
ICR-191

* Ethidium bromide

* unsnszuielaseasne DNA = interfere DNA

replication
* Frameshift mutation



