DNA replication of 3-D models
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It is essential when a cell divides that each daughter cell contains exact copies of the DNA of the parent cell.  The process by which the DNA of a chromosome is copied is called replication.  In this exercise you will model the four step involved in DNA replication. You should work in groups of four (preferably) or two (if necessary).

Prepare a long DNA strand and a supply of free nucleotides

Step a
Take your models off their stands and set the stands aside.

Step b 
Attach two of your DNA molecules end-to-end to make one longer double strand. 

Step c
Dismantle your other two DNA molecules into 24 nucleotides (composed of a sugar, a phosphate group, and a nitrogenous base).  Place your white hydrogen bonds in a pile.  You will need them.

Step d
Write down the sequence of base pairs in your long DNA molecule.

__,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__  

Start the Replication process

Step 1
Unwind your long double helix so that it looks like a long ladder.

Step 2
Unzip your two strands by removing the white hydrogen bonds.  You now have two individual strands.

Step 3  Complement.  Find the free nucleotides that complement the bases of your strands and hydrogen bond  

them to your strands.  

Step 4
Bond together the sugars and phosphates of the newly attached nucleotides.  You should now have two double strands of DNA.

Write down the sequences of base pairs in your two DNA molecules.

__,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__  

__,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__   __,__  

How do the sequences of base pairs compare?  ______________________________

How do the sequences compare to the original strand of DNA noted above?  _______________________

When done, divide the two new DNA strands in half so each team member has a double DNA strand containing 12-nucleotides.  Then each member should dismantle his/her model and put all pieces, including those for the stand, in his/her plastic bag.  I hope the models helped you learn about the structure and replication of DNA!

