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Three-Dimensional DNA Model Assignment (100 points!)

You will construct a three-dimensional model of the DNA molecule.  

Possible materials include: paper, cardboard, cloth, wood, metal, toothpicks, Popsicle sticks, pipe cleaners, wire, clothes hangers, beads, nails, screws & other fasteners, metal, cheap toys, tape, glue, string, paint, Styrofoam, candy, and any other inexpensive and widely available materials.  Nothing expensive or hard-to-find.

You must make it yourself. Commercially produced DNA models and models made from chemistry model kits are not allowed.

You will work in groups of 2-3 students.  Your group will have to meet sometimes outside of this class.

Criteria:

· Subunits:  The model doesn’t have to represent every atom, but the major subunits like A, T, C, G, and deoxyribose should be true to their actual shapes and relationships, and not completely abstract:

· Base pairs must be planar (flat)

· Base pairs must be parallel to each other

· Deoxyriboses should show their pentagonal shape

· Thymines and Cytosines should show the hexagonal shape

· Adenines and guanines should show the “pentagon fused to a hexagon” shape

· Phosphates can be any symmetrical shape

· Each C, N, O and P atom must be represented individually by at least a dot of color.

· The backbone goes P – D – P – D – P  etc.

· The backbone should form a symmetrical double helix

· The backbone should make about one complete turn for every ten base pairs

· The bases are attached to the deoxyriboses at the appropriate corners
· Adenine is attached to thymine by two hydrogen bonds

· Guanine is attached to cytosine by three hydrogen bonds

· Hydrogen bonds are represented differently than regular chemical bonds

· Bond lengths (distances between corners of polygons) must be approximately equal.

· Size:  The entire model must be at least a foot long.  Larger models are actually much easier to assemble than smaller ones.

· Support: It is O.K. for the model to be supported by stands, struts, wires, etc. that are not really a part of DNA but these should be unobtrusive.  It should be clear from color, arrangement, etc. which is molecule and which is stand/support.

· Color coding:  All the A’s should be the same color.  All the T’s should be some other color.  G’s, C’s, deoxyriboses and phosphates should each have their own color.  Hydrogen bonds should have a different color than regular bonds.

· Labels or key:  There should be a key to show which subunits are which.

· Number of base pairs:  22 base pairs minimum (for two complete turns) but more is fine.

· Durability:  The model should be strong and rigid enough to support its own weight without sagging or flexing.  It should last for years.  It should be possible to pass it around a room from hand to hand without breaking it.

· Craftsmanship:  The model should be symmetrical, well-built, and pleasing to the eye.

The project will proceed in stages.  Most of the points awarded at each stage will be for timeliness, so late work on these stages will not be accepted for any reason!!  Plan ahead, and don’t rely on unreliable group members.

Stage 1 Design:  Make a detailed & labeled drawing of your model.  Include the sizes, shapes and materials for the subunits and bonds as well as any support framework.  Make a complete list of all the materials you will need, including tools, adhesives and fasteners.  Make a list of times your group can meet together outside of this class.

Detailed drawing, complete materials list and meeting times Due: Fri - 4/20 (8pts)

Stage 2 One Prototype Base Pair:  Build one A-T base pair, attached by hydrogen bonds.  Each base should also be attached to its deoxyribose.  Each deoxyribose should be attached to its phosphate.  Everything should be securely attached and color-coded.  (12 points) Due: Mon - 4/23  at the beginning of class.  I will critique them for you in class, and suggest any changes. – BRING SAMPLE BASE PAIR

Stage 3 Make the subunits:  Once you have a workable prototype, make all the subunits you will use (enough for at least 22 base pairs, and maybe more).  Bring the nucleotides to class on Due: Weds - 4/25.  (15 points)

Stage 4 Assemble the model:  We will devote one block period to assembling the model.  The only way this can work is if you make sure to bring with you that day all the fasteners and adhesives and tools you will need.  You also need a solid base and support.  If you don’t have them, you can’t use the time in class effectively.  Assembly day will be on Due: Fri - 4/27  (15 points) – BRING ALL MATERIALS FOR MODEL AND KEY

Stage 5 The final model:  Hand this in on Due: Mon - 4/30 (55 points)

