Essential Concepts


Genetics: Protein Synthesis
Obj 1 Describe the structure and function of proteins.

Proteins are complex compounds made up of units called amino acids linked via peptide bonds.  Twenty different amino acids are used in making proteins. 

Proteins:

· provide structure for an organism (bones, tendons and ligaments are made largely of a protein called collagen)

· control chemical reactions in cells (enzymes are proteins)

· regulation and coordination of body functions (hormones are proteins)

· defend animals against invasions by viruses and bacteria (antibodies are proteins)

· muscle movement (enabled by the proteins actin and myosin) and transport of oxygen (via the protein hemoglobin)


Obj 2 Explain the relationship between genes and proteins.

A gene is a sequence of DNA that codes for an inherited trait.  Each particular gene codes for one particular protein.  The sequence of bases (A, C, G, T) in a gene determine the amino acid sequence in its associated protein.

Obj 3 Summarize the process of protein synthesis


Protein synthesis is the making of proteins.  The making of proteins is dependent on the code of base sequences of a gene, and the assistance of two kinds of RNA.  Messenger RNA (mRNA) copies instructions for protein synthesis from DNA in the nucleus and carries it to a ribosome (where proteins are assembled) in the cytoplasm.  Transfer RNA (tRNA) then brings amino acids to the ribosome in the correct order so they can be built into a new protein.  The process involves first transcription and then translation, as described below.

Obj 4 Describe how messenger RNA is formed by transcription.

Transcription is the process of transferring information from a strand of DNA to a strand of mRNA.  It occurs in the nucleus.  The three steps are:


Obj 5 Describe mRNA and tRNA and their roles in protein synthesis.

· mRNA is formed in the nucleus and has a base sequence that complements the sequence of a gene.  Once formed, it leaves the nucleus and moves to the cytoplasm where it forms a complex with a ribosome.  The bases of a strand of mRNA contains a series of three-base "words," called codons.  For instance, the base sequence UAUGGCACU contains three codons, UAU, GGC, and ACU.

· tRNA are short sections of RNA found in the cytoplasm that bring amino acids to ribosomes.  Each tRNA molecule has a set of three bases, called an anticodon, and brings a specific type of amino acid.  tRNA with anticodons that complement mRNA's codons bring a series of specific amino acids to the ribosome in a specific order, creating a protein.  tRNAs with the anticodons AUA, CCG, UGA would bring their amino acids to the mRNA with the codons described above.

Obj 6 Describe how coded information contained in mRNA is translated into the synthesis of protein.

translation  is the process in which ribosomes translate the mRNA information into a sequence of amino acids.  The steps are:

The steps are:

1. mRNA attaches to a ribosome

2. A tRNA with a complementing anticodon brings its amino acid to the first codon

3. A second tRNA brings another amino acid to the ribosome/mRNA complex.  Peptide bonds form between the amino acids.  The first tRNA leaves the ribosome and the ribosome moves down the mRNA strand.

4. A third tRNA brings an amino acid.  It bonds to the existing amino acid chain.  The second tRNA leaves and the ribosome again moves down the mRNA strand.

5. The process continues until a particular codon that codes for "stop" is reached.

6. The completed protein then leaves the ribosome.

In short, an organism's inherited traits are expressed by its proteins!
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One strand of DNA is a template for the building of a mRNA strand








