Molecular Genetics ( Understanding DNA

· Many contributors to the history of DNA

· See Handout
Hershey & Chase: 1930’s
· Nucleotides are the building blocks of DNA

· Nucleotides are molecules that consist of:

i) A nitrogen base

ii) A sugar

iii) A phosphate group

· There are 2 groups of nucleotides:

A) Purines: have a double ringed structure (2 kinds)

i) Adenine (A)

ii) Guanine (G)

B) Pyrimidines: have single-ringed structure (2 kinds)

i) Thymine (T)

ii) Cytosine (C)

· A purine always matches with a pyrimidine ( A-T; C-G
Erwin Chargaff ( Rules of Base Composition

1) The # of A’s should equal the # of T’s, G’s = C’s

2) The # of purines should = the # of pyrimidines

3) The # of A + T does not necessarily = G + C

4) The ratio of the A + T / C + G is the same for every cell in an organism. ( all cells have the same DNA
Example: If a sample of DNA contains 16% Adenine, 

what % of Cytosine would you expect?

Watson & Crick (1953)

· Proposed the double helix structure for the DNA molecule

1) DNA consists of 2 helices coiled clockwise around an 

axis (a coiled ladder)
2) A sugar & a phosphate make up the outside of the ladder

3) The nitrogen base pairs extend inward at right angles to the 

side (rungs of the ladder)
4) The 2 sides of the ladder were held together by weak 

H+ bonds (molecular equivalent of Velcro).
5) A binds only with T, G only binds with C
6) The 2 strands are not identical, instead they are complimentary 

to one another.

Sample:

Strand 1

Strand 2

A ---------------T

T ---------------A

G ---------------C

G ---------------C

G ---------------C

A ---------------T

T ---------------A

C ---------------G

G ---------------C

· # of purines = 9, 
# of pyrimidines = 9 

· # of A = 4, 

# of T = 4

· # of G = 5, 

# of C = 5

· The # of A + T does not equal # of G + C

· The ratio of A + T / G + C = 8/10

