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Model:  Why Must DNA be Helical?
Description:

A color-coded, 3-dimensional model is used to explain why DNA must take on a helical shape.
Materials:
· DNA Model
Concept:
The base pairs essentially stack on top of one another, and are held together by dispersion forces.  However, the phosphate groups connecting these base pairs will repel one another due to their excess negative charge.  One may expect the base pairs to separate because of this repulsion between phosphate groups.  However, a lower energy alternative to the base pairs separating is for the phosphate groups to position themselves in a staggered arrangement, with the base pairs maintaining their stacked positions.  It is this staggering of the phosphate groups that leads to the helical shape of DNA.
Procedure:
Arrange the base pairs so that they line up directly on top of one another to demonstrate the attraction due to dispersion forces.  The phosphate groups are painted yellow and connected by yellow wire.  Show the students the problematic overlap by turning the model sideways and revealing the bright yellow cluster of phosphate groups.  Grab the top base pair and pull it up to show the repulsions that could result from the phosphate group overlap.  When released, the model will sometimes snap into a helical shape, though it may need some coaxing via a gentle twist of the top base pair.
See the accompanying diagram on the next page.
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