
A DISCUSSION OF THE PROCESS OF PROTEIN SYNTHESIS

the process of transcription; Describe the process of translation; Discuss the This process is called transcription
because the mRNA is like a transcript.

From DNA to RNA: Transcription DNA is housed within the nucleus, and protein synthesis takes place in the
cytoplasm, thus there must be some sort of intermediate messenger that leaves the nucleus and manages
protein synthesis. Thus, the two strands of the DNA molecule are mirror-images of each other. These triplets
are called stop codons. During and after synthesis, polypeptide chains often fold to assume, so called, native
secondary and tertiary structures. The formation of each peptide bond is catalyzed by peptidyl transferase, an
RNA-based enzyme that is integrated into the 50S ribosomal subunit. Instead of binding at the Shine-Dalgarno
sequence, the eukaryotic initiation complex recognizes the 7-methylguanosine cap at the 5' end of the mRNA.
All the above is based upon the fact that the DNA strand serving as template must be traversed from its 3' end
to its 5' end. On one end of its structure is a binding site for a specific amino acid. Termination Release
factors. Depending on the species, 40 to 60 types of tRNAs exist in the cytoplasm. Figure 4. The ribosome
moves stepwise along the mRNA chain. Events during or following protein translation[ edit ] Main articles:
Proteolysis , Posttranslational modification , and Protein folding Events that occur during or following
biosynthesis include proteolysis , post-translational modification and protein folding. Other proteins will be
glycosylated - a sugar will be added. The large ribosomal subunit consists of three compartments: the A site
binds incoming charged tRNAs tRNAs with their attached specific amino acids , the P site binds charged
tRNAs carrying amino acids that have formed bonds with the growing polypeptide chain but have not yet
dissociated from their corresponding tRNA, and the E site which releases dissociated tRNAs so they can be
recharged with another free amino acid. In this way, a specific protein can rapidly reach a high concentration
in the bacterial cell. A region at the beginning of the gene called a promoterâ€”a particular sequence of
nucleotidesâ€”triggers the start of transcription. Their function is still a mystery, but the process called
splicing removes these non-coding regions from the pre-mRNA transcript Figure 3. Proteins destined to be
secreted from the cell have an amino-terminal sequence that is rich in hydrophobic residues. Post-translational
Protein Modification After translation individual amino acids may be chemically modified. A cap-binding
protein CBP assists the movement of the ribosome to the 5' cap. A single ribosome might translate an mRNA
molecule in approximately one minute; so multiple ribosomes aboard a single transcript could produce
multiple times the number of the same protein in the same minute. Many proteins are composed of more than
one polypeptide chain. The RNA called messenger RNA or mRNA may be further modified by addition of
more A bases at its tail, by addition of other small molecules to some of the nucleotides and by excision of
some portions introns out of the chain. The elements of the cytoskeleton are used as conduits "elevators and
escalators" to shuttle proteins to where in the cell they are needed. Facciotti own work The 20 common amino
acids. Similar to the way in which the three-letter code d-o-g signals the image of a dog, the three-letter DNA
base code signals the use of a particular amino acid. In elongation, more The binding of many ribosomes to an
individual mRNA molecule generates polyribosomes. Stryer, Biochemistry, 4th ed. As the mRNA moves
relative to the ribosome, the polypeptide chain is formed. In this case, getting a protein complex to associate -
in proper register - with a nucleic acid polymer is accomplished by aligning two antiparallel strands of
complementary nucleotides with one another. Splicing DNA. Reasonable, is of course defined by natural
selection.


