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the sarcomere. This novel labelling system allowed us 

during sarcomeric extension and show evidence for 
titin-actin binding caused by eccentric activation.

Summary of Research:

performed using CellSens® Dimensions software. Both 

to a glass needle and custom silicon nitride cantilever 
pairs. Stretching protocols were performed using the 
glass needle, moved using a piezoelectric motor. Force 
measurements were performed using optically measured 
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Abstract:
Measurement of nano-Newton forces produced by 

possible using custom silicon-nitride cantilever pairs 
[1]. Advanced imaging techniques, including phase-

the correlation of visible physiological features with 

titin without compromising mechanical properties of 
the sarcomere. Thus, the purpose of this study was to 

calcium-activation causes titin-actin binding, as has 

from rabbit psoas, we performed labelling of titin 
using N2A (anti-TTN-N2A, Myomedix, Germany) and 

which is primarily responsible for titin elongation 
at physiological sarcomere lengths. Simultaneous 
measurement of the length of titin’s PEVK segment 
during sarcomere elongation showed similar behavior 
to non-simultaneous previous experiments [3]. Post 
eccentric activation, measured PEVK segments were 

suggesting increased force on titin caused by a proximal 
binding site. In all experiments tested, antibody labels 
had no effect on mechanical force production compared 
to protocol-matched unlabelled controls. In conclusion, 

titin without compromising mechanical function of 
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displacement of custom silicon-nitride cantilever pairs 
with known spring constants.

not compromise passive force production during passive 
sarcomere extension (Figure 2). Since titin is primarily, 
if not completely, responsible for the production of 
passive force during sarcomere extension, we concluded 
that our labelling system did not affect the mechanical 
behaviour of titin.

We captured the passive extension of titin’s PEVK 

Extension of the PEVK segment was well modeled 

titin’s PEVK region [3]. Thus, we found that in-situ 
extension of titin’s PEVK, when titin is in its natural 

previously shown extension of isolated titin molecules.
It has been long theorized that titin-actin binding may 
occur during eccentric activation of muscle, thus leading 
to ‘over-extension’ of titin, and sustained increased force 

of titin’s PEVK post eccentric stretch. Titin’s PEVK was 

isometrically activated controls, thus providing strong 
evidence for titin-actin binding proximal to the PEVK 
region (Figure 4).

Conclusions and Future Steps:

In conclusion, simultaneous measurement of forces 

evidence for titin-actin interactions during eccentric 

advanced microscopy for subcellular biomechanics.
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