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aaapnslitable spontaneous deviation from the “wild
s called “mutation” and the organism in
it occurs is called a “mutant”.

IC recombination cannot create new alleles In
first Instance: the ultimate source of all genetic
riation IS
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ERENEON S are caused by alterations in the structure,
jement or guantity of DNA.
Acteristically they are random (almost), rare,

5sive, and harmful.
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Some mutation may change the order of the
5 within the chromosome, e.d., by deficiency,
on, inversion, duplication, or translocation.
2 or point mutations may result from changes
e base seguence In a gene.
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ges in the number of chromosomes can also
se mutation.
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eSS of individual chromosome, from a set.
are several reports of aneuploids In
Ids.

male brook trout that was trisomic for a
osome carrying a LDH-B enzyme locus was
rted.
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both of a pair of homologous
missing from a diploid set

one chromosome from a diploid
set missing.

one extra chromosome.




gemEin types of chromosome aberrations are

— Fragment of chromosome Is missing
ation — Fragment of chromosome becomes




(oerdoiion — Fragment detaches and reinserts in
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ation — A segment from one chromosome
es connected to a non homologous
mosome.




ons can be classified into two main types.
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raraeemtric inversions which do not involve the
)meric regions are difficult to detect.

0 apparently occur in fishes quite frequently,
eir presence can only be established by
yzing the inheritance of the linked genes.




Pericentric inversions

oAl ic Inversions involving the centromere are
Foatesrcquent.  If the two breakage events take
at equal distances from the centromere one
bt detect the inversion without the analysis of
er genes.

the sites of breakage are located
mmetrically, the relative length or even the
bsolute number of chromosomal arms will be
anged.
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S/ apuig "ives .
Eiwor e ing Co n numitie s

tations are broadly of the following types.
tions.

erism.




) IS an exchange of a purine with another
_______ Or a pyrimidine with another pyrimidine.

refers to the substitution of a
dine with a purine or vice versa.

e many organic molecules, the bases may
ange their shape (isomerism).




owing structural changes occur in DNA

ne dimers, In which two adjacent
dines on a DNA strand are coupled by
onal covalent bonds and thus lose their
to pair.

ical changes of single bases, such as
lation or deamination, thus causing changes
he pairing properties of the DNA.




s between the complementary DNA
, which prevent their separation Iin
lon.

ation of mutagenic agents into the DNA,
g frameshift mutations.

trand breaks.
e-strand breaks
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ractorsy \Which cause mutations are called
jenic agents or mutagens. A mutagen, by
tion, iIs an agent which Increases the
ency of mutation.

ation which occur at a frequency above the
\Sse (spontaneous rate) are described as
duced.




t well-known mutagens are
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gy irradiations, and

S.

ergy irradiations

are the most frequent cause of mutation.

of the natural mutations are caused by cosmic rays
outer space and irradiations from radioactive
‘ments.




5 may be artificially induced in organisms by

——————— g them to X-rays, protons, neutrons and
Sofe beta and gamma rays from radioactive
s such as radium, cobalt-60, etc.
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gevanaty of chemicals are known which are
jenic, and these may be classified into

groups according to their modes of
hn.

gens which affect nonreplicating DNA.

e analogs, which are Incorporated into
plicating DNA due to their structural similarity
Ith one of the naturally occurring bases.
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demeouency of mutations In fishes can be
dly Increased by X-rays and chemical
ent

diation of fish gametes results In the
earance of various genic and chromosomal
lations

ical mutagens, particularly nitrosoethylurea
EU) are highly effective in inducing mutations in




