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- Hypothesis is not supported 
- Continue with extended research on 

other potential forces affecting 
sarcomere structure and function

- Determine exactly what is changing 
the lattice spacing during 
contraction 

- Apply the new data to health or 
commercial uses
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We seek a greater 
understanding of the role 
the titin protein plays in 
muscle contraction— 
specifically, the sarcomere 
structure, which is 
invaluable for a variety of 
purposes. We also aspire to 
gain a better understanding 
of the mechanics behind 
active force production, as 
this knowledge would shed 
new light upon muscle 
recovery that would be 
significant in both 
medicinal and sport-related 
practices.  

Preparing the bundles:
1. Collect bundles of 3-10 fibers.
2. Using sutures (6-0 or 7-0), create knots at the end of each bundle.
3. Take a large bunch of fibers and release 3-10 off one end only and make a 

suture knot at this end.
4. Grab the knot with tweezers and begin pulling the rest of the fiber bundle 

away from the bigger sample.
5. Before pulling the fiber off, add another suture knot to the far end of the 

fiber.
6. Completely separate the fiber bundle and cut the suture close to the knot.
7. Ensure the fiber is mildly tight and place suture knots on the rig. 
TEV Protease Instructions:
1. Add the 0.1 M DDT to the protease
2. When it comes to cleaving the solution, use 150-200 uL (1500-2000 units) 

of the TEV protease.
Protocol:
1. Set the fiber to 2.4 um SL and let it sit for 5 minutes.
2. Take a baseline image.
3. Stretch the fiber to 3.5 um SL, let it sit for 5 minutes, and take a picture.
4. Add TEV protease to the solution and take an image at a time of 0 seconds.
5. Repeat step 4 for at times of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, and 20 minutes.
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When muscle contraction was first researched and studied, it was thought that 
thick and thin filaments caused the active force of the sarcomere. However, since 
then another protein called titin has been found to play important roles in 
modulating active force production as in stabilizing the sarcomere structure. The 
purpose of this experiment is to determine the effect of removing titin on the 
sarcomere structure and function. Specifically, we will test the hypothesis that the 
reduction in lattice spacing when muscle is stretched from a short sarcomere 
length to a long sarcomere length is due to the radial component of titin-based 
passive tension. To conduct this experiment, we must prepare the bundles of 3-10 
fibers. Once prepared, we have to mount them between a force transducer and a 
motor in a physiological bath that allows simultaneous measurements of x-ray 
diffraction patterns and force while controlling muscle length. The mice have 
been genetically engineered to have a TEV protease binding site on titin that 
allows the TEV protease to bind and the titin to be cleaved in an adult muscle. We 
will measure d10 interfilament lattice spacing and equatorial intensity ratio, 
|11/|10., from the equatorial part of the X-ray diffraction patterns. Changes in 
these patterns will be used to assess changes in sarcomere structure when titin is 
cleaved by TEV protease. 
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▪ Our hypothesis that the lattice spacing of the muscle 
after protease treatment would be greater than the 
control due to titin breakage was not supported

▪ Two potential reasons for this phenomenon:
1. The titin wasn’t cut completely during the 

procedure 
2. The radial component in tension from titin is not 

responsible for changes in lattice spacing in 
muscle when stretched

▪ Further experimentation will need to be performed in 
order to determine which of the two possibilities is 
correct

2

1

43

FIGURES


