MUTATION

Mutation is the process by which the sequence of base pairs in DNA molecule
is altered. A mutation maybe result in a change to either a DNA base pair or a
chromosome.

If a mutation occurs in a somatic cell (in multicellular organisms), it is a
somatic mutation. The mutant characteristic affects only the individual and
not passed on to the succeeding generation.

If a mutation occurs in a germ line of sexually producing organisms, it is germ
line mutation. It maybe transmitted by the gametes to the next generation,
producing an individual with the mutation in both its somatic and its germ
line cells.



Point Mutation
Types

# Basepair substitution — Transition and Transversion
# Basepair insertion/deletion

Transitions: pyrimidine to purine to
pyrimdine purine
T 4+—» C A 4—p G

Transversions: pyrimidine purine to
to purine pyrimidine
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Base pair substitutions in protein coding genes also are defined according to
their effects on amino acid sequences in proteins.

The mutation may result in a noticeable change, or an insignificant change or
no change in protein.



GENETIC CODE
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Key:

Alanine (A)

Arg = Arginine (R)
Asn = Asparagine (N)
Asp = Asparate (D)

Cys = Cysteine (C)
Gin = Giutamine (Q)
Glu = Glutamate (E)
Gly = Glycine (G)
His = Histidine (H)
lle = Isoleucine (1)
Leu = Leucine (L)
Lys = Lysine (K)

Met = Methionine (M)
Phe = Phenylalanine (F)
Pro = Proline (P)

Ser = Serine (S)

Thr = Threonine (T)
Trp = Tryptophan (W)
Tyr = Tyrosine (Y)
Val = Valine (V)




GENETIC CODE AND MUTATION

Original DNA code for an amino acid sequence
DNA " CAT CAT CAT CAT CAT CAT CAT

bases:
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@ Replacement of a single nucleotide | @ Incorrect amino acid, which may
produce a malfunctioning protein



No mutation

DMNA level TTC
mRNA level AAG
protein level Lys

M,

Silent

TTT
AAA
Lys

Point mutations
I

Nonsense

ATC

UAG
STOP

Missense
conservative non-conservative
TCC TGC
AGG ACG
Arg Thr

:

basic
polar



normal

silent

nansensa

missanse

frameshifi
(daletion -1)

framashift
(insartion +1)

insertion +1,
dalation -1
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GCC TGC AAA CGC TGG

ala cys Ilys arg 1tp
+

GCT TGC AAA CGC TGG

ala cys Ilys arg trp

+
GCC TGA AAA CGC TGG
ala e e e e

v
GCC GGC AAA CGC TGG
ala arg Ilys arg tp

Gcf TGC AAA CGC TGG
NN NSNS

ala glu asn ala

4

GCCC TGC AAA CGC TGG
AV AN Vg
ala leu gin thr leu
- v

GCCC TGC AMA -GC TGG
NSNS

ala leu gin thr trp



Mutation Types

Spontaneous Mutation Induced Mutation

*Tautomerization By Physical Mutagens
(Basepair Substitution) # lonizing radiation — UV Rays

By Chemical Mutagens

# Base Analogs

# Deaminating agent (HNO,)

# Alkylating agent (MMS,EMS)

# Hydroxylating agent (NH,OH)

# Intercalating agent (acridine dye,
proflavin, ethidium bromide)

* Depurination

* Deamination



Tautomerization

Enol

ANMINOD form

Cytosine

O form




Tautomers : Alternative states of Bases

Keto form

Amino form

Amino form

Keto form
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Depurination
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» Release of adenine or guanine bases



Deamination : the removal of an amino group from a base.
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Electromagnetic Radiation

Wavelength (nm) —m
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INDUCED MUTATION : By lonizing Radiation (UV)

Ultraviolet light

}{( Thymine dimer
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GCT GTA
CGACAACCAT
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Formation of Thymine Dimers
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UV light

Repair of Thymine Dimer

Damage recognized. thymine dimer

‘hotolyase binds

Nucleotide excision repair Photoreactivation

Nuclease cuts strand.

Helicase removes
damaged section.

bond broken

DNA pol | and DNA l l thymine dimer
ligase make repairs.




