
Chromosomal 

Aberrations 



 Four common types of chromosomal mutations involve changes in 

chromosome structure. 

 Deletions and duplications ( both of which involve a change in the amount in 

DNA on a chromosome) 

 Inversions (which involve a change in orientation of chromosomal segment) 

 Translocations (which involve a change in location of chromosomal segment) 



Contd… 

 All four classes begin with a breakage (one or more) in the chromosome. 

 

 If breakage occurs within a gene then the function of that particular gene is 

lost or may be so. 

 

 These broken ends is “sticky” and can adhere to other broken chromosome.  



Deletion 

 A Deletion is mutation in which 

a part of chromosome is 

missing. 

 Breaks can be induced by 

agents such as heat, radiation, 

chemicals, transposons etc. 

 It cannot revert back to the 

wild type because segment of 

chromosome is missing. 

 



Effects of deletion 

 The consequences depend on genes or the parts of genes that have been 

removed. 

 If the centromere is involved then an acentric chromosome is produced which 

during meiosis is usually lost. 

 Basically, an entire chromosome loss would result in serious or lethal 

consequences depending on the particular chromosome deleted and the 

organism. 

 In case of diploid organism, the deletion makes part of the genome hypoploid. 



Types 

 Deletion can be of two types : 
Terminal and Intercalary deletion 

 Terminal deletion involves the loss 
of segment from one or the other 
end of the chromosome, i.e. 
missing portion contains a 
telomere. 

 It needs a single break. 

 

 

 Interstitial deletion refers to the 
loss of intercalary segment of a 
chromosome and subsequent 
reunion of the segments. 

 Thus it requires two breaks and 
reunion of terminal parts. 



Example 

 Classic example includes the cri-
du-chat syndrome in humans. 

 The condition is caused by a 
deletion in the short arm of 
chromosome 5 having the 

karyotype 46 del(5)(p14). 

 Individuals affected mentally as 
well as physically . 

 

 The cat like crying 
during infancy gives 
the syndrome its so 
called name !!! 



Duplication 

 An extra chromosome segment 
is referred to as duplication. 

 

 The extra segment can be 
attached to one of the 
chromosome or it can exist as a 
new and separate one, i.e. as a 
“free duplication”. 

 

 In either case the effect is 
same; making the organism the 
hyperploid for part of its 
genome. 



Types 

 
 Depending on the mode of joining, 

duplication is of different types. 

 In Tandem duplication, the 
duplicated portion is adjacent just 
by the normal corresponding section 
of the chromosome, i.e. same gene 
sequence. 

 In case of reverse tandem 
duplication, the order of the genes 
in duplicated portion is opposite of 
the original. 

 In displaced duplication, the 
duplicated segment is not adjacent 
to the normal section but away 
from it. 

 Displaced is of two types: 
Homobranchial and Hetrobranchial. 



Example 

 Common example involves the Bar eye 
mutation in Drosophila. 

 A X-linked dominant mutation that alters the 
size and shape of the compound eyes, 
transforming them from large, spherical 
structures to narrow bars. 

 Bridges analysed that the 16A region which 
contains the gene for normal eye shape, had 
been tandemly duplicated, producing the bar 
phenotype. 

 The condition become more severe, when 
there is a tandem triplication of 16A region, 
makes the compound eye extremely small – A 
phenotype referred to as Double Bar. 

 


