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C12 DNA and RNA

DNA = deoxyribonucleic acid, is a long, double-stranded molecule made up of nucleotides.  It functions in storing our genetic code for transfer to future generations and/or cells and in the synthesis of proteins.

A nucleotide is made of 3 parts:  

· a sugar (deoxyribose for DNA)

· a phosphate group

· a nitrogen base


4 nitrogen bases possible.  Chargaff’s rules or 

the DNA rules:

· Adenine pairs with thymine          A-T

· Cytosine pairs with guanine         C-G

Rosalind Franklin used X-ray diffraction to get a partial image of DNA on film.  In the 1950’s. 
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James Watson saw her work.  He was working with Francis Crick (American) to make models to understand DNA’s structure.  They published a one-page paper in 1953 revealing DNA as a double helix.  They realized the principle, called base pairing, explains Chargaff’s rules.
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Replication – process in which DNA is copied for mitosis or meiosis.  During DNA replication, the DNA molecule separates into two strands, then produces two new complementary strands by base pairing.  Be able to draw this process.
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DNA polymerase – enzyme that joins individual nucleotides to the template strand.  It also “proofreads” its work.
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RNA = ribonucleic acid, helper molecule in making proteins.

Differs from DNA by at least 3 ways:

· Single-stranded instead of double

· Ribose instead of deoxyribose

· Contains uracil in place of thymine

3 Types of RNA:

messenger RNA – mRNA – carry copies of the protein instructions.

ribosomal RNA – rRNA – make up the ribosome, along with several proteins.

transfer RNA –tRNA – takes the appropriate (based pairing anti-codon to codon) amino acid to the ribosome.
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Why triplet code? Video link
Protein synthesis consists of 2 processes:

· Transcription - mRNA is made from the DNA and travels to the cytoplasm to find a ribosome.

· Translation – tRNA brings to the ribosome the amino acids to build the primary structure of a protein and the result is a free polypeptide that will then fold up into the shape of the protein. The amino acids are held together by peptide bonds.
Be able to draw transcription and translation.
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Codon – 3 nucleotides that code for an amino acid.  Found on the mRNA.

Anticodon -  Fit the codon.  Found on the tRNA.

Mutations – mistakes made in copying that make changes in the genetic material.

Point mutation – effect only one nucleotide.
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Frameshift mutation – an insertion or deletion that affects the remaining string of nucleotides.

Chromosomal mutations – changes in the number or structure of chromosomes.

Polyploidy – when an organism has extra sets of chromosomes.

Results of mutations in amino acids:
Silent – no change in any amino acid
Nonsense – early stop that makes short chain that does not work

Missense – a different amino acid is used
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