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Abstract:

mutations are known to disrupt nuclear structure and 

connecting these defects to cardiac dysfunction remain 

hypothesize drives disease pathology. Nuclear damage 

any. 
We hypothesize that nuclear envelope damage causes 

investigated the response of isolated cardiomyocytes to 

myocardial tissue-slice model that preserves native 
cardiac environment and cellular interactions while 
allowing tissue to remain viable for longer periods. This 
model provides a platform for longer term imaging and 

mechanisms over time. Future studies will use the model 

Summary of Research:

inducing SR stress in isolated cardiomyocytes was 

a transcriptomics study. Wild-type cardiomyocytes 
were treated with the SR stress-inducing compounds 

This result highlighted an important limitation of the 
isolated-cell approach. Three hours may not be long 

cardiomyocytes have a limited lifespan and lose many 
of the structural and cell-cell interactions present in 

timescales.

slice model that allows cardiac tissue to be maintained 

myocardium retain cardiomyocytes and surrounding 

relevant environment than isolated cells.

hold the myocardial slices during culture and imaging. 
The three-part mounting system is designed to keep 

of electrical pacing lets us mimic the electrical and 
mechanical environment of the heart. We developed 
a pacing device to provide electric stimulation to the 
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down into the tissue media. Because the electrodes need 

chemicals prevents particles from dissociating into the 

tissue longitudinally.
This model directly addresses the limitations of the 

isolated cardiomyocytes to prolonged stress until they 

cardiac tissue responds to SR stress. This will allow us 
to determine whether changes that were not detectable 
after three hours emerge following longer treatment and 

mutant tissue.

progression longitudinally in a more native cardiac 
environment.

Conclusions and Future Steps:

limitations of using isolated cardiomyocytes for studying 
processes that may require longer periods in culture. 

developed a myocardial tissue-slice model designed to 

native cardiac structure and cellular interactions.

The resulting platform establishes a foundation for 

conditions to establish consistent tissue viability and 
measurements over time. We will then perform longer 

treatment produces measurable changes in stress-
response pathways and calcium handling.

SR stress activates cellular stress pathways. The 
model can also be used to investigate how mechanical 

whether altered calcium handling and SR stress are 

dysfunction and whether these changes contribute to 

the myocardial tissue-slice model provides a new 
approach for studying disease mechanisms that cannot 

isolated cardiomyocytes.
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Figure 1: (A) Representative Western blot, proteins of interest on top, total protein below. 
(B) Analysis showing decreases in calreticulin (left) and GRP78 (right) with higher 
concentrations of positive control SR stress drugs Tunicamycin and Thapsigargin. Note that 
all cells treated with 10μM Thapsigargin died before the 3 hour treatment period ended.

Figure 2: A) Sample loaded into the full device in a 6 well plate. (B) 
3D rendering of the tissue mount. (C) 3D rendering of mold used 
to cast the tissue stretching band. Use 1:10 PDMS to get correct 
tensile strength. (D) 3D rendering of the base design used to hold 
the band and keep the mount level for imaging. (E) 3D printed lid for 6 plate well that allows electrodes to 
hang down into the media. Graphite electrodes are coated in PEDOT:PSS (a highly conductive polymer) with 


