Ch 12 - DNA and RNA

DNA:
· Deoxyribonucleic acid

· Long, double-stranded molecule made up of nucleotides 

· Stores genetic code  

· Role in synthesis of proteins.

Nucleotide (3 parts):  

·  sugar (deoxyribose)

·  phosphate group

·  nitrogen base 
4 nitrogen bases (Chargaff’s rules or the DNA rules):

· Adenine pairs with Thymine  A-T

· Cytosine pairs with Guanine  C-G

Rosalind Franklin/Watson and Crick:

· DNA  model - double helix- explained DNA replication and  
          Chargaff’s rules
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Replication:
· DNA copied for mitosis or meiosis.  

· DNA molecule unzips into two strands

· 2 original strands produces two new complementary strands by base
          pairing – Creates an ID copy of DNA

Ex. If original strand - TACGTT produces a new strand with complementary bases ATGCAA to form a new double helix 

DNA polymerase: 

· Enzyme that joins base pairs during replication 

· “proofreads”  each new DNA strand

RNA:

· Ribonucleic acid 

· Helper molecule in making proteins

· Differs from DNA:

1. Single-stranded instead of double

2. Ribose instead of deoxyribose

3. Uracil in place of Thymine

3 Types of RNA:

Messenger RNA – mRNA

· Carry copies of the protein instructions (codon) from the DNA.

Ribosomal RNA – rRNA 

· Make up the ribosome, along with several proteins.

Transfer RNA –tRNA

· Takes the amino acids to the ribosome that match the codon (via an anticodon).

Protein Synthesis (2 processes): (Hank Green video)
1.) Transcription :
· RNA polymerase binds to DNA at a region called a promotor and separates it into 2 strands

· Uses one strand as a template to make a RNA strand – match base pairs (Remember – U replaces T)

· mRNA is made from the DNA - Travels to the cytoplasm to find a ribosome-translation

2.) Translation: 

· Uses mRNA as the instructions

· mRNA attaches to a ribosome and each codon moves through the ribosome.

  Codon:

· Language of mRNA = genetic code (3 letter codons) that codes

     for an amino acid.  

Ex. UCG CAC GGU (3 different codons each code for a different amino acid)

· tRNA brings to the ribosome the amino acids (via an anticodon) to 
           build the primary structure of a protein 

Ch 12.4 Mutations:

Mutations:

· Mistakes made in copying that make changes in the genetic material.

· Many mutations are neutral

· Some are harmful producing defective proteins

· Some produce beneficial variations – evolution, polyploidy (extra set of chromosomes- plants)

Gene mutations:

Point mutation:

· Effects one nucleotide
· Missense, nonsense, silent

Frameshift mutation: 

· An insertion or deletion that affects the remaining string of nucleotides

· May change every amino acid that follows

Point (substitution)


          Frameshift (insertion)
 DNA:   TACGCATGGAAT
                                 DNA:  TACGCATGGAAT

   mRNA:




                    mRNA:

Amino Acids:



                     Amino Acids:

DNA:   TACGTATGGAAT

                       DNA: TATCGCATGGAAT

        mRNA:




                    mRNA:

Amino Acids:



                     Amino Acids:

Chromosomal mutations: 

· Changes in the number or structure of chromosomes
· 4 Types

· Deletions

· Duplications

· Inversions

· Translocations
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