Protein Synthesis

Two main steps

· Transcription

· Translation

Transcription: Converting DNA to RNA

1. RNA polymerase splits up DNA helix

2. Complementary base pairing occurs, forming the RNA strand

*Thymine replaced by uracil

3. Primary mRNA is converted to mature mRNA

· useless sections called introns are removed

· Only useful exons remain

Translation: Converting mRNA to protein

1. Initiation-ribosome and first tRNA (with anticodon VAC) attach to the mRNA at the start codon (AUG which codes for methionine).
2. Elongation-amino acid corresponding to next mRNA codon is brought to the A site by tRNA. tRNA in P site leaves, ribosome shifts one codon, exposing the A site for the next tRNA.

3. Termination-ribosome reaches the stop codon (UAA, UAG or UGA), leaves the mRNA and releases the protein which will then be sent to the Golgi apparatus or Rough ER.
Note- many ribosomes can be reading the mRNA at the same time which speeds up production

3 Types of RNA

mRNA/messenger RNA

· single strand “photocopy”

· read by the ribosome in groups of three nucleotides called codons. Different codons indicate different amino acids to be attached.
tRNA/transfer RNA

· delivers amino acids to the ribosome

· has three nucleotides called anticodons complementary to the codons of mRNA
rRNA/ribosomal RNA

· ribosome is actually made up of two subunits made of protein and RNA.
· the small subunit reads RNA while the large subunit joins amino acids to form the polypeptide chain.
Mutations

Definition: change in organism resulting from a change in gene structure.
Causes

· Error in DNA replication: nucleotides lost, rearranged, paired wrong

· Mutagen: Internal or external factors causing a mutation (ex. chemical mutagens, radioactive mutagens)

· Transposons: DNA sequence of randomly moving from one site to another in the genome
Gene Mutations

Frame shift Mutations- Additions or deletions in sequence, results in everything afterwards            

being shifted
Substitution- one base in the sequence changed
Effects

Silent- sometimes a changed base has no effect 

Missense- can have a bad effect on the protein, wrong amino acids being attached

Nonsense- creates a stop codon, stopping the synthesis, everything after is missing

Types of Mutations

· Somatic mutation- an alteration in DNA that arises spontaneously

· Germline mutation- an inherited mutation found in every cell in the body

Cancer
All cancers begin when one or more genes in a cell are mutated, or changed. This creates an abnormal protein or no protein at all. An abnormal protein provides different information than a normal protein which can cause cells to multiply uncontrollably and become cancerous.

