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MUTATION
❖ It is a change that occurs in our DNA sequence , or abnormal changes in chromosomes . 
❖ It causes by various factors known as MUTAGENIC FACTORS  
❖ Mutagenic factors are of 2 types : 
         EXOGENIC factors  : that are outside our body or environmental factors 
                      1. physical  factors : X-rays , UV light , particle radiation (alpha,beta ,etc)
                      2. chemical factors : carcinogens , benzo(a)pyrene , colchicine 
                      3. biological factors : by bacteria and viruses 
        ENDOGENC factors : that are inside human body , it includes wrong DNA  replication 
                   
  

Normal mutated





HISTORY



Types of mutation
⚫ MAINLY 2 TYPES OF : 
           GENE MUTATION 
           CHROMOSOMAL MUTATION 



GENE MUTATION
❖      A gene mutation is a permanent alteration in the DNA 

sequence that makes up a gene, such that the sequence differs from 
what is found in most people. Mutations range in size; they can affect 
anywhere from a single DNA building block (base pair) to a large 
segment of a chromosome that includes multiple genes.

❖    Basically the gene mutation is the abnormal changes in nitrogenous 
bases ( purines and pyrimidines ) of DNA .



 
A point mutation or substitution is a 
genetic mutation where a single nucleotide base is 
changed, inserted or deleted from a sequence of DNA or 
RNA. Point mutations have a variety of effects on the 
downstream protein product—consequences that are 
moderately predictable based upon the specifics of 

the mutation.

 insertion mutation is the addition of one or more nucleotide 
base pairs into a DNA sequence.  Insertions can be anywhere 
in size from one base pair incorrectly inserted into a DNA 
sequence to a section of one chromosome inserted into 

another.
A deletion mutation occurs when part of a DNA molecule is not copied 
during DNA replication. This uncopied part can be as small as a single 
nucleotide or as much as an entire chromosome. The loss of this DNA 
during replication can lead to a genetic disease.

A frameshift mutation is a type of mutation involving the insertion or deletion of a nucleotide 
in which the number of deleted base pairs is not divisible by three. "Divisible by three" is important 

because the cell reads a gene in groups of three bases.





CHROMOSOMAL MUTATION

⚫  A chromosomal mutation is any change or error that occurs 
within the chromosome. Unlike gene mutations that involve the 
alteration of a gene or a segment of DNA in the 
chromosome, chromosomal mutations occur and change the 

entirety of the chromosome itself.







EFFECTS OF MUTATION IN 
HUMAN BODY 



DOWN SYNDROME 
❖ CAUSED BY TRISOMY OF 21st CHROMOSOME



KLINFELTER`s SYNDROME 
❖ CAUSED BY TRISOMY OF SEX CHROMOSOME 



TURNER`S  SYNDROME 
❖ CAUSED BY MONOSOMY OF SEX CHROMOSOME
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