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Atomic Cookies:

A way to visualize the chemical, DNA and other molecules

Life’s major compounds are mainly made from only 6 elements, CHOPNS
· The composition of nucleic acids (RNA and DNA) is CHONP
· Protein is composed of CHONS
It turns out that, except for hydrogen, the other elements are clustered in a particular region of the periodic table.  This means that they share certain properties.  C, N and O are each 1 proton larger than the other.  Because of this, the electron shell is actually somewhat more compressed as the atomic number increases from C to N to O.  This results in each atom being about the same size, and in fact, the C is somewhat larger than its heavier neighbors!

Life as we know it exists in water.  Although the H atom is 1/12 the size of the C atom, it acts proportionally much larger in water.  Thus, if we make atomic models where H is 1 cm across, the other atoms appear in the proportion noted below.

These Atom Colors have been assigned to the different elements by convention (consensus by a board of scientists)

	white
	black
	blue
	red
	green
	yellow

	H
	C
	N
	O
	P
	S

	hydrogen
	carbon
	nitrogen
	oxygen

	phosphorus
	sulfur
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To use these atoms, ungroup then copy any atoms/circles you need and move around to construct a molecule.  After consulting the periodic table, and based on these proportions, how large would phosphorus and sulfur atoms be?

Making atomic cookies
· Use playdough to make the atoms.  Mix flour, salt and water to make a firm dough.

· Add food coloring to color the dough, black is difficult!

· Form the balls.  Have each team make a large number of atoms of one type to keep the colors clean. (Some teachers have rolled out long cylinders so the diameter will be the same and then pinch off a piece to roll into the atom.)

· When you make the compounds as instructed, you’ll see that you can align the DNA bases and form planar base-pairs! In pairs, make 2 of the 4 bases.

· Bake-em and save-em (or they’ll droop!)
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Examples: nucleic acid sugars. From this you can show how the antibiotic cordycepin (3’deoxyadenosine) works to inhibits polyA addition to mRNA, and how this knowledge led to the design of the dideoxynucleotides replication terminators used in the Sanger sequencing method.
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Nucleic acid bases: You add the methyl, amino and hydroxyl groups!

Base pair models.
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