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Translation
Translation is a step in protein biosynthesis where a genetic code from a strand of mRNA is decoded to produce a particular sequence of amino acids. In both prokaryotes and eukaryotes, it takes place on the ribosomes .
Translation requirements:
1- mRNA
2- tRNA
 3- ribosome
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Translation  steps
Step 1: Initiation
Translation initiation is the first major step of translation where in the genetic code carried by mRNA is decoded to produce the specific sequence of amino acids . The small subunit of the ribosome binds to the 5′ end of mRNA. The first tRNA attaches to start codon. An initiation codon is the codon specified usually by AUG in mRNA. It is recognized by formylmethionyl-tRNA (tRNAf) in prokaryotes and by methionyl-tRNA in eukaryotes

Step 2: Translation elongation
After initiation is transcription elongation. This is when the next tRNA in line binds to the ribosome  . The ribosome then translocates to the next mRNA codon resulting in the elongation of the amino acid chain

Step 3: Translation termination
The last step is translation termination. This is when  tRNA encounters a stop codon (UAA, UAG, or UGA). A stop codon does not code for any amino acid but serves as a termination signal of translation.
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Mutation
Mutation: An error in the order or sequence of the nitrogenous bases in the DNA molecule that leads to a change in the genetic information. 
Types of mutations
1-  inherited mutations :  These mutations are the most common and are those that are transmitted from parents to children. They are also called germline mutations, as they are transmitted through reproductive cells such as the ovum  and sperm.
2-  acquired mutations :  It is also called somatic mutations, and they are those mutations that a person may acquire during any stage of his life, including the early stages of his formation, that is, when the fertilized egg begins to divide into multiple cells to form an embryo.
 
Genetic mutation factors: 
1- Internal factors: During the replication process, the replication enzyme puts nucleotides in incorrect positions, and the mutation results when the cells are unable to repair all the resulting errors.
 2- External factors: such as radiation, some chemicals, or some types of viruses that lead to a change in the composition of the nitrogenous bases of the DNA molecule.

Diseases caused by genetic mutations
1- Sickle cell anemia: One of the most common diseases, which occurs due to the inheritance of a gene that controls the shape of red blood cells from both the mother and the father, which leads to a defect in the red blood cells so that they become C-shaped and become unable to carry oxygen, as they are more viscous and accumulate on top of each other. This leads to the closure of blood vessels, causing organ damage, extreme fatigue and anemia.

2- Hemophilia: It is one of the diseases in which an imbalance occurs in the clotting factors, which leads to bleeding.

3-  Thalassemia: It is a genetic disease that affects the production of hemoglobin, which leads to the production of red blood cells that are unable to carry oxygen. Patients with thalassemia are compensated with regular blood transfusions, depending on the severity of the condition.

4-  Down syndrome: It is one of the most common genetic diseases in the world, which occurs due to the inheritance of an extra chromosome, so the total number of chromosomes becomes 47 instead of 46 chromosomes.
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