Steps for DNA polymerization/replication: Biology (H)
1. DNA Helicase moves along the DNA and breaks the hydrogen bonds between the two strands.
2. Single-strand binding proteins (SSBs) keep the strands from joining back together. (replication bubble created)

Replication bubbles form at multiple sites along the DNA molecule, greatly speeding up replication.

3. Once the strands have been unwound and separated, DNA polymerase III can begin to build a new strand.

Leading Strand – the new strand that grows continuously towards the replication fork.

4. 
REMEMBER! DNA polymerase III cannot build a new strand from scratch (can only build onto a pre-existing strand).
5. 
Because of this, RNA Primase synthesizes the first nucleotides of the new strand.
6.
When the RNA primase adds the first nucleotides, the resulting segment of RNA primer provides a free 3’ end to bind to. 

7.
DNA polymerase III adds the complementary nucleotides as it moves along the parent strand. 

As the DNA polymerase III moves along (3’ – 5’), it created its new strand in the opposite (5’ – 3’) direction. (Since parent strand and new strand are antiparallel).

8.
The helix continues to unwind and open, allowing the leading strand to grow continuously towards the replication fork.

9.
Later, a different kind of DNA polymerase I replaces the RNA primer with DNA (adds deoxyrobise).
10.
(In-Depth) DNA polymerase III brings the next triphosphate nucleotide.
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11.  When the nucleotide is attached onto the free 3’ OH group, the bond of the 3 phosphate group breaks; releasing energy to continue polymerizing the new strand of DNA.

Polymerization – the process by which new strands are formed.

12.  As soon as the phosphate bond breaks, the phosphate bonds to the free 3’ OH, and also to the other complementary nitrogen base by a hydrogen bond.

This is how DNA is polymerized in the leading strand. 

Lagging Strand – the strand that grows discontinuously away from the replication fork (3’ – 5’)

1. RNA primase adds a section of RNA primer.

2. DNA polymerase III begins to synthesize the new strand of DNA.
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3. Before more lagging strand can be built, the helix must continue to unwind. (Since Helicase doesn’t go both directions)

4. Thus, the lagging strand is built discontinuously. 

5. The RNA primase once again, begins a new strand, and the DNA polymerase adds its nucleotides until it hits the RNA primer which was built before.

6. These discontinued sections are called Okazaki fragments.

7. Just like in the leading strand, in the lagging strand, DNA polymerase I changes the RNA (primer) to DNA ( by adding deoxyrobise).

8. Then, Ligase joins the Okazaki fragments together by adding a bond.

9. Replication continues in this manner along the lagging strand, building in sections as the helix unwinds.
The new strand is an exact copy of the other parental strand. 

10. In concert, at the leading strand, there are laggings strands behind the RNA primer. And leading strands after the end of the first Okazaki fragment.
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11. All enzymes, polymerases, and RNA work together to build an exact copy of the entire DNA molecule. 
Cast of Characters:

1. RNA Primase – An enzyme which adds an RNA molecule for the DNA polymerase III to start (gives the DNA polymerase the free 3’ end)

2. DNA Polymerase III – An enzyme which adds the complementary nucleotides to the new strand, while using the parental strand as a template.

3. DNA Polymerase I – An enzyme which adds deoxyrobise to the RNA primer (converts the RNA to DNA)

4. Ligase – An enzyme which joins the loose segments of DNA together; specifically the Okazaki fragments.

5. DNA Helicase – An enzyme which moves along the DNA strand, breaking the hydrogen bonds between the complementary nucleotides.  

6. Single-Strand Binding Proteins – Enzymes that hold back the two strands of DNA from joining back to their complementary pairs. 
7. Okazaki Fragments – Segments of the DNA strands including the RNA primer, which is polymerized on the lagging strand. 
