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Aflatoxin-B1

• Aspergillus flavus’s mycotoxin
Metabolic conversion to exzo-8,9 epoxy compounds
Directly effects G bases

TP53: at 249th base position transversion to G>T

>50 % of tumors that arise in areas with high levels of environmental
AFB1, a G→T transversion changes codon 249 of TP53 from AGG
(encoding arginine, a basic amino acid) to AGT (encoding serine, a small
nucleophilic amino acid).



N-nitrosamines

• Tobaco / Processed food / Red meet / Meet exposed to high tempratures

• Transversion : TGT®TGG, Insersion :CTG ®CTTG, Delesyon:CTG ® CG 





Policyclic aromatic hydrocarbons (tobaco smoke)
BPDE forms a DNA adduct.

• Incomplete combustion of organic 
material during smoking are 
strongly implicated as the 
carcinogenic component of 
tobacco smoke.

• After ingestion, benzo[a]pyrene is 
metabolically altered to benzo[a]pyrene 
diol epoxide, or BPDE, by the P450 
pathway.

• BPDE binds directly to DNA and forms four structurally distinct 
covalent adducts at the N2 position of guanine

• N2-BPDE-dG adducts constitute a significant barrier to advancing 
DNA replication forks in proliferating cells.

• The repair process that resolves such lesions results in a high 
proportion of G →  T transversion mutations.





Electromagnetic radiation
spectrum



UV-B induced DNA lesions

• 290–320 nm in the electromagnetic spectrum, 
is a mutagen that causes two types of 
alterations to adjacent pyrimidines:

cyclobutane dimers  and 
pyrimidine (6–4) pyramidone photoproducts

• Most pyrimidine photoproducts are repaired 
by nucleotide excision repair. Failure of this 
DNA repair mechanism results in a single 
nucleotide substitution (C>T) mostly resides 
at CpG dinucleotides.

• CC →  TT double base mutations 
observed occur most commonly in the 
context of the triplet sequence CCG.

• UV-B induced base changes have a unique signature as they mostly occur next 
to 5mC bases.

cyclobutane ring



Ionizing	radiation

• Potent	clastogen

• Significantly	weaker	mutagen	(many	chromosomal	breaks	but	relatively	
few	mutations	propagated	by	cell	divisions)

• NHEJ	(non	homologous	end	joining)	and	homologous	recombination	
repair	systems	are	activated.	

• NHEJ	repairing	causes	1-2%	repair	errors	causing	microdeletions



Chronic inflamation and Cancer Predisposition




