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I.  What is DNA? (0:00-0:50) 
A. a type of nucleic acid (one of the four macromolecules)
*specifically: Deoxyribonucleic Acid
B. Located in the nucleus of eukaryotic cells.

C. Carries the information of heredity.

II. Discovery of DNA (6:15-8:50)
A. Several smaller discoveries that led up to one big one:
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1. Friedrich Mieschner (1869)

a. Isolated a substance from used bandages

b. Wasn’t sure what it was, but he knew it was important and he called it “nuclein”
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Erwin Chargoff (1950)

a. discovered the four chemicals in DNA called 
“nitrogen bases”:
*Adinine (A)


*Guanine (G)

*Thymine (T)

*Cytosine (C)
b. “Chargoff’s Rule” – A:T and G:C

3. Rosalind Franklin

a. Used X-rays to find the shape of DNA
b. Double Helix (“two spirals”)
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James Watson 
         & 
Francis Crick 
     (1953)

a. Combined the discoveries of Chargoff and Franklin finish the discovery of DNA.

b. Won the Nobel Prize for their discovery.

c. Also summarized how the DNA instructions make things in a simple statement called the 
“Central Dogma”:
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B. Structure of DNA (0:50-5:35)
1. DNA is a polymer made of long chains of 
monomers called “nucleotides”.

2. Nucleotides are made of three parts:

*Sugar (deoxyribose)

*Phosphate group

*Nitrogen base (A,T,C,G)
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3. Close-up structure 
of DNA:

4. Add a right-hand 
twist and you get:

II.  DNA Replication 
A.  When a cell divides (mitosis) each new daughter cell must have its own identical copy of the parent cell’s DNA.

B.   DNA replicates itself during S-Interphase in 2 steps:

1.  The hydrogen bonds between the nitrogen bases break  and the DNA “unzips”.   
2. New nucleotides are connected to the originals to        make complete strands of DNA.
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Illustration of the process of REPLICATION:

III.  Protein Synthesis – the process of making proteins
A.  DNA contains instructions for making an organism.  To do this, the instructions on the DNA must be made into proteins.
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Recall Watson & Crick’s “Central Dogma” which     summarizes how this process works:
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C.  Protein Synthesis (making proteins) happens in two steps 
               called transcription and translation.

1.  Transcription – the first step in making a protein.

· Remember: DNA cannot leave the nucleus!

· The desired section of DNA (“recipe”) is copied.  
· This copy is called mRNA because it acts as a “messenger” from the nucleus to the ribosomes. 
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mRNA is similar to DNA in that both:

-have a spiral shape

-are made of phosphate, sugar, and 
  4 nitrogen bases. 
·  mRNA is different from DNA in that mRNA:

-is only a single helix

-sugar is called “ribose” (not “deoxyribose”)

-leaves the nucleus

-contains Uracil (U) instead of Thymine (T)




So…  G:C and A:U
· An illustration of the process of transcription:

2. Translation – the second step in making proteins.
·  A section of the DNA has been copied into mRNA 
(in a process called transcription) and sent from 
the nucleus to the ribosomes.
· Now the ribosomes must read the mRNA to know which amino acids to chain together to make the  protein.  
· The ribosomes read the mRNA instructions in              3-letter blocks called codons to determine which   amino acids are needed to make the protein. 
· This process is called “translation” because the language of mRNA is different than the language          of amino acids.
·  Illustration of how translation works:

mRNA:  G A C A C A G U A C A U U A A C G G A G C A U U 
3.  Some details about protein synthesis.

· Four important codons (on the mRNA):

AUG- start codon

UAA

UAG
stop codons

UGA

·  Translated segments of mRNA between start and stop codons are called exons and untranslated segments between stop and start codons are called introns.

· It takes at least 100 amino acids to make a true protein.       

       (Any less than 100 is called a polypeptide.)

4.  Finally, let’s take a look at how the whole process of protein 
      synthesis works (keeping in mind our special rules):

DNA instructions for making a skin protein:


C A C T A C C C G A T A A C T G A G C C A T A C G T G A T T G G T
G T G A T G G G C T A T T G A C T C G G T A T G C A C T A A C C A

First, TRANSCRIBE this DNA into mRNA:

Second, TRANSLATE the mRNA into a protein (unedited):
Finally, write the final edited protein sequence:
V.  Mutations – accidental changes in genetic material

A. Point / Substitution Mutations

1.  a change in a single nucleotide resulting in 

a different protein being produced.  

2.  Example of how a point mutation (substitution) can occur:





                   Normal protein synthesis



        DNA -    A  C  C  T  G  A  T  G  T  A  C  G



         mRNA-  U G  G  A  C  U   A C  A  U  G  C


PROTEIN – tryptophan-threonine-threonine-cysteine



     Point / Substitution Mutation during protein synthesis


               DNA -    A  C  C  T  G  A  T  G  T  A  C  G


               mRNA-  U G  G  A  C  U  A U  A  U  G  C


    PROTEIN – tryptophan-threonine-isoleucine-cysteine

    B.  Frameshift Mutations

1.  Happens when a nucleotide is left out (“deletion”) 

     or an extra nucleotide is added (“insertion”) 

     during transcription.


2.  Examples of how frameshift mutations can occur:


    


Original DNA -    A  C  C  T  G  A  T  G  T  A  C  G



Normal mRNA-   U G  G  A  C  U  A  C  A  U  G  C


          PROTEIN – tryptophan-threonine-threonine-cysteine


            Original DNA -      A  C  C  T  G  A  T  G  T  A  C  G

mRNA w/ INSERTION-   U G  G  AGC  U A C   A  U  G  C


PROTEIN – tryptophan-serine-tyrosine-methionine

IMPORTANT NOTE:
Most mutations have no effect on an organism.
Some can cause problems such as genetic disorders or cancer.  Some mutations are beneficial and get passed along to future generations.

VERY IMPORTANT!








