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Silent mutations
A silent mutation refers to a change in the sequence of nucleotide bases that constitute the DNA, without causing any subsequent change in the amino acid or even the function of the overall protein. In some situations of silent mutations, a single amino acid may change, however, if it has the same properties as the amino acid it replaced, then little or no change at all would be witnessed. Silent mutations don not present any observable effect on the phenotype of the organism since it presents no change to the amino acid sequence. 
An example of silent mutation, 4 nucleotides, basically in groups of three codons, can call up to 21 amino acids. The amino acids are grouped according to their structures and side chains. Arguably, these features significantly influence how they interact with the other amino acids and the consequent effects they have on the molecules in their surroundings. Silent mutation can easily change an entire amino acid or even a series of amino acids. In this view, if a serine is changed into threonine, the observable effects would be minimal because the amino acids are of the same category with similar chemical reactions around them. Realizing a very negligible effect is an indication of a silent mutation. 






Missense mutation
A missense mutation involves a mistake in the DNA resulting in the wrong amino acid being incorporated into a protein because of change, that single DNA sequence change, results in a different amino acid codon which the ribosome recognizes. Such changes influence the function of the protein. Missense mutation involves substitution where a single pair of the DNA is swapped for another meaning the DNA now encodes for a different amino acid. In some situations, the amino acids may present no effect at all on the other protein’s function, however, on some occasions, the amino acids may enhance the function of the protein or even render it faulty. 
ATG      GAA      GCA    CGT
Met      Glu        Ala      Gly

ATG       GAC     GCA     CGT
Met       Asp       Ala       Gly
A common and well-known example of missense mutation is sickle-cell anemia. People with this disease have missense mutation at a single point in the DNA. The different amino-acids affects the overall shape of the protein produced consequently causing the entire shape of all the blood cells to be different. 




Nonsense mutation
Nonsense mutation involves a single alteration to the DNA base pair. In nonsense mutation, it is important to note that the single alteration in nonsense mutation results in the production of a stop codon that consequently terminates protein synthesis prematurely. This results in a shortened protein that may function or not. 
ATG      GAA        GCA     CGT
Met       Glu         Ala       Gly 
ATG        TAA          GCA        CGT
Met        STOP
By preventing the complete translation of a specific protein, nonsense may cause genetic diseases. Some of the diseases that are closely linked with nonsense mutations include; cystic fibrosis, caused by mutation in the cystic fibrosis transmembrane. Other diseases include; hurler syndrome and Dravet syndrome.  
Analysis 
5’- CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG GAA CGA GGC TTC TTC TAC ACA CCC AAG AAC-3’
GAC CAC CUU CGA GAG AUG GAU CAC ACG CCC CUU GCU CCG AAG AAG AUG UGU GGG UUC UUG
ASP HIS LEU ARG GLU MET ASP HIS THR PRO LEU ALA PRO LYS LYS MET CYS GLY PHE LEU

5’- CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG GAA CGA GGC TGC TTC TAC ACA CCC AAG AAC-3’
GAC CAC CUU CGA GAG AUG GAU CAC ACG CCC CUU GCU CCG ACG AAG AUG UGU GGG UUC UUG
ASP HIS LEU ARG GLU MET ASP HIS THR PRO LEU ALA PRO THR LYS MET CYS GLY PHE LEU



5’- CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG GAA CGA GGC TCC TTC TAC ACA CCC AAG AAC-3’
GAC CAC CUU CGA GAG AUG GAU CAC ACG CCC CUU GCU CCG AGG AAG AUG UGU GGG UUC UUG
ASP HIS LEU ARG GLU MET ASP HIS THR PRO LEU ALA PRO ARG LYS MET CYS GLY PHE LEU
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5’- CTG GTG GAA GCT CTC TAC CTA GTG TGC GGG GAA CGA GGC TTC TCG TAC ACA CCC AAG AAC-3’
GAC CAC CUU CGA GAG AUG GAU CAC ACG CCC CUU GCU CCG AAG AGC AUG UGU GGG UUC UUG
ASP HIS LEU ARG GLU MET ASP HIS THR PRO LEU ALA PRO LYS SER MET CYS GLY PHE LEU

Discussion 
Patient 1 presents a nonsense mutation where the base substitution results in a stop codon ultimately truncating translation and most likely leading to a nonfunctional protein. The presence of this premature stop codon results in the production of a shortened, and likely nonfunctional, protein.
Patient 2 is a silent mutation. This kind of mutation will not present any impact on the insulin hormone because the amino acid and thus the protein sequence is unchanged.
Patient 3, is a missense mutation, this kind of mutation presents partial functionality because the amino acid and protein are changed. The protein may or may not be functional.
  
