DNA replication worksheet 

How Nucleotides are added in DNA replication? (Animation)
1. List the proteins/enzymes involved in the process of replication.

Helicase, topoisomerase, single stranded binding proteins, primase, DNA polymerase (I, II and III), ligase
2. How does replication start? Who prevents the unwound DNA for twisting back?

Helicase unzips DNA, single stranded binding proteins keep it unzipped.
3. Which enzyme is the key player in Replication? What is this enzyme’s limitation? How is this limitation overcome?

DNA polymerase – can’t add nucleotides from scratch.  Primase adds RNA nucleotides to create primer for DNA polymerase.
4. Why the two strands of the helix have to be elongated by two slightly different mechanisms?

Strands must be built from 5’ to 3’.  Leading strand can be built continuously following replication fork.  Lagging strand must be built moving away from fork, so polymerase must restart repeatedly by moving further back into opening fork.
5. Explain elongation stage of replication – you answer should include a discussion of leading strand, lagging strand, Okazaki pieces and RNA primer.

Primase adds primer near inside of fork, DNA polymerase III adds nucleotides 5’-3’ moving away from fork.  After catching up to previous primer, DNA polymerase III must detach and move further into the expanding fork, after primase has added another primer deeper inside the fork.  DNA polymerase I will remove RNA primer and replace with DNA nucleotides.  Ligase repairs the nick in the sugar phosphate backbone attaching Okazaki fragments together.
DNA replication fork (Animation)
6. Draw a picture of the replication fork and label all the components therein.

(see diagrams)
7. How are Okazaki fragments on the lagging strand joined into one continuous strand?

DNA polymerase I replaces primer with DNA nucleotides.  Ligase stiches Okazaki fragments together
8. How do eukaryotes speed the process of replication – since they have multiple long chromosomes?

By using many origins of replication on each chromosome
9.  What is the difference between the way the leading strand and the lagging strand is 
synthesized?  

Leading strand is synthesized continuously, lagging in fragments (Okazaki)
10.  How is DNA packaged in eukaryotes?  Describe the different size fibers and the 
proteins they use.

DNA wraps around histone proteins (10nm) – now “beads on a string” are coiled together making a 30nm fiber.  30 nm fiber is coiled into looped domains (300nm) around a protein scaffold in the center.  300 nm fibers are coiled into 700nm for a single chromosome.  Replicated state is 1400 nm.
11.  Define the following:  (look them up!)

Helicase


DNA polymerase


Ligase


Topoisomerase


Single strand binding proteins


RNA primer


Primase


Nucleoside triphosphate


Replication bubble – eukaryote versus prokaryote


Nucleotide excision repair


Nuclease

