
7.1 – DNA STRUCTURE AND REPLICATION 

DISCOVERING THE STRUCTURE OF POLYNUCLEOTIDE CHAINS 

Franklin and Wilkins used x-ray crystallography to determine the shape of DNA  

   Shine an x-ray beam at a DNA crystal  

   Use math to figure out the shape of the crystal from the x-ray reflections 

 

ORGANIZATION OF DNA 

Supercoiling: The process of winding up DNA to keep it organized and make it easier to move  

Nucleosome: DNA wrapped twice around eight histone proteins, with a linker protein 

   Only eukaryotic cells have nucleosomes, 

                     so prokaryotic cells have “naked” DNA (without proteins) 

 

 

 

Chromatin: A thicker string of DNA coiled in nucleosomes  

Chromosomes: Chromatin wrapped around itself to make even more dense/organized DNA 

 

 



THE STRUCTURE OF NUCLEIC ACIDS 

There are two different types of bases in nucleic acids:   
. 
   Pyrimidines: 

 Have a single-ring structure  

 Cytosine, Uracil, Thymine  
. 

  Purines: 

 Have a double-ring structure  

 Adenine, Guanine  
. 

Trick to remember: C.U.T. the PY  

 

In complementary base pairing, a purine is always paired with a pyrimidine  

  Three H-bonds between C-G  

  Two H-bonds between A-T/U 

 

 

 

 



DNA REPLICATION 

DNA replication is Semiconservative  

  Each new DNA molecule is made of one old strand and one new strand  

DNA replication happens in the nucleus  

Nucleotides have a 5' end and a 3' end 

 

Replication always happen in 5' → 3', so …  

 Leading strand: new strand of DNA being made in one piece towards the 

                             replication fork 

 Lagging strand: new strand of DNA being made in many pieces moving away from 

                             replication fork  

o Makes Okazaki Fragments  

 

 

 



THE PROCESS OF DNA REPLICATION 

1. DNA helicase separates the two strands  

o Breaks the H-bonds between base pairs 

o Also unwinds the DNA  
. 

2. DNA Gyrase relieves the pressure caused by unwinding 
. 

 Leading strand is made continuously towards replication fork and  lagging strand is made in 

pieces going away 
. 

On the leading strand:  
. 
3. DNA polymerase III adds new DNA nucleotides in a 5' → 3' direction  

o Uses complementary base pairing  

 Adenine binds with Thymine, and Cytosine binds with Guanine 

o Forms covalent bonds between nucleotides in the strands 

 Energy used to connect nucleotides comes from attached phosphate group 

= Nucleosides triphosphate 
. 

On the lagging strand:  
. 

4. RNA primase makes on RNA primer 

o Short strand of RNA  
. 

5. DNA Polymerase III attaches to RNA primer and add new complementary nucleotides 

o 5' → 3', moving away from replication fork 
. 

6. DNA Polymerase I removes RNA primer and replaces it with DNA nucleotides 

o Also spell checks base pairing  
. 

7. DNA ligase links Okazaki fragments 

o Forms covalent bonds between the short sections of DNA on lagging strand 
. 
 

 In eukaryotes DNA replication happens in many places at the same time  

o Speeds up replication  

 

  



DNA SEQUENCING 

 Determining the base sequence of DNA  

 Dideoxyribose nucleotides (ddNTP) are nucleotides with no 3' end  

o Replication ends when polymerase uses a ddNTP 

 

1. Do a PCR with all four normal bases (A, T, C and G) and with one base ddNTP added  

o Will make every length of DNA strands ending in that ddNTP base 
. 

2. Measure the length of DNA strands to determine positions of that ddNTP base  

o Using gel electrophoresis  
. 

3. Repeat for other three ddNTP bases 
. 
 

 
 

 


