
MUTATION

• Changes in the nucleotide sequence of DNA
• May occur in somatic cells (aren’t passed to 

offspring)
• May occur in gametes (eggs & sperm) and be 

passed to offspring



 Point mutations

 Chromosome mutations

MUTATIONS



Point Mutations

• Change of a single nucleotide
• Includes the deletion, insertion, 

or substitution of ONE
nucleotide in a gene















Chromosome mutations

• Inversions

• Insertions and deletions

• Translocations



What is a GENE?

A GENE is defined as the 
whole nucleotide sequence 

needed for the synthesis of a 
functional polypeptide







The genetic code

What is the right way to come from the 
information coded in DNA to the amino acid 
sequence of the codified protein?

4 bases  20 amino acids





Copolimero

Assegnazione dei codoni mediante uso di 
copolimeri ripetuti contenenti due o tre nucleotidi

Codoni
presenti

Amminoacidi
incorporati

Codoni
assegnati

(CU)n

(UG)n

(AC)n

(AG)n

(AUC)n

CUC/UCU/CUC...

UGU/GUG/UGU...

ACA/CAC/ACA...

AGA/GAG/AGA...

AUC/AUC/AUC...
UCA/UCA/UCA...
CAU/CAU/CAU...

leucina
serina

cisteina
valina

treonina
istidina

arginina
glutamina
poliisoleucina
poliserina
poliistidina

CUC
UCU

UGU
GUG

ACA
CAC

AGA
GAG

AUC
UCA
CAU







Genetic code

• It is degenerated

• It is not ambiguous



Genetic code is universal

Ecceptions:

UGA = Trp in Mycoplasma (bacteria) 

UAA, UAG = Gln in Tetrahymena (protozoa) 
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mtDNA Genetic code in Mammals



mtDNA Genetic Code variation
for mammals, fruit flies and yeasts
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Codon Usage for E.coli and H.sapiens





ACRIDINE treated DNA 
(molecule causing 
frameshift mutations) 
shows that the genetic 
code is read in 
nonoverlapping triplets 
from a fixed  starting 
point (Met).


