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Compressible Tensegrity Proteins

Purpose: You will engineer models to understand the resilience of tensegrity proteins; these proteins can return to their original shape following compression.

Background:  The cell is a busy place with structural proteins, membrane bound organelles, lysosomes, ribosomes, microfilaments, microtubules, and the list goes on.  Proteins need to move throughout this matrix in order to get to the location where they are needed.  In addition to needing to change shape during transit, proteins also need to change shape to conform to the substances with which they interact.

Tensegrity is a description of the tensional integrity of an object.  Objects with tensegrity are able to be compressed and return to their original undamaged shape.  Proteins have some level of tensegrity in order to move about the cell and conform to their substrates without being destroyed in the process.

Think:  What other things in real life have tensegrity?


Materials:
· Plastic straws
· Scissors
· Rubber bands
· Ruler

Procedure Part One – Constructing a tensegrity model:
Work in partners to keep straws from bending.  You may want to use a new straw if it continues to bend.
1. You will need 6 straws and 12 thin rubber bands.  Cut each of the straws to a size of 11 cm.
2. Cut small slits in each end of all six straws.  Make sure the slits are oriented the same on each end.
3. Group two straws (Group 1) by loosely banding each end of the straws.
4. Place two straws (Group 2) through the gap in Group 1 and loosely band each end.
5. Place two straws (Group 3) through the gap in Group 2, straddling Group 1 and loosely band each end.
6. Orient the slits in the Group 1 straws so you can see through the hole.  Adjust the straws so the slits are parallel to the floor.  Adjust the Group 3 straws so the slits are perpendicular to the slits in Group 1.
7. Slide a rubber band (floss the straw) through the top straw of Group 1, through both Group 3 straws and finish at the other end of the top Group 1 straw.  Tug on the rubber band to make sure that it is centered.
8. Repeat the process on the bottom Group 1 straw.
9. Repeat steps #6-8 for Group 2 facing you and going through Group 1.
10. Repeat steps #6-8 for Group 3 facing you and going through Group 2.
11. Cut the 6 rubber bands that do not go through any slits.
12. Your tensegrity model is complete; you can now compress it and watch it return to its original shape!  (If it doesn’t return to its original shape, analyze the problem and make adjustments.)

Questions:
1. Why is it beneficial for proteins to have tensegrity?




2. Name at least 4 different examples of tensegrity.






3. [bookmark: _GoBack]Research cytoskeleton proteins.  Describe how the tensegrity model is like cytoskeleton proteins.  Be sure to compare the straws and rubber bands to specific structures.
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