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SUMMARY
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Figure 1. Schematic diagram of the activation of resting

fibroblasts. When resting fibroblasts are exposed to external

mechanical stress or chemical signals from neighboring cells, they

dedifferentiate into activated fibroblasts. Activated fibroblasts

secrete ECM proteins, proliferate and migrate in response to the

stress.
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Introduction: Cardiovascular disease continues to be

one of the leading causes of death in the modern world.

Due to the limited regeneration capacity of the

mammalian heart, very few options exist to help restore

cardiac function post infarct. One promising new

avenue for treatment lies in the field of direct

reprogramming—changing one cell type to another

through a variety of viral cocktails and small molecules.

The direct reprogramming field has made significant

process in overcoming roadblocks; however, the

efficiency of producing mature cardiomyocytes in vitro

remains around 1%. Researchers hypothesize that when

the cells are plated onto plastic or glass, many cells

activate alternative signaling pathways, preventing them

from becoming cardiomyocytes. If we could prevent

such a large population of cells from converting to

myofibroblasts, the efficiencies of in vitro direct

reprogramming would skyrocket. Thus, my project

looked into various methods that would help prevent

myofibroblast formation, resulting in better

reprogramming efficiency in the long run.

Hypothesis: Time, serum concentration, cell density and

growth factors affect fibroblast activation.

Three main experiments
• Serum Concentration

• Density

• TGF-Beta Inhibitor

Figure 3. Reducing serum percentage results in less

myofibroblast activation. Random serum percentages were

chosen within 10-0.2% to verify effects of serum withdrawal. A.)

Representative pictures show decrease in aSMA positivity overall.

B.) Bar graph demonstrates that aSMA expression is correlated to

serum conditions over a wide range of values; n=3.

Figure 4. High plating density reduces aSMA expression. A.)

Representative fields of cells plated at low, medium and high

density. B.) Bar graph showing percentage of aSMA positive cells

in a given field.
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Figure 5. A83-01 affects aSMA expression through TGFβ

pathway. A.) A ligand binds to a Type II Receptor, which dimerizes

with a Type 1 Receptor. The dimer complex phosphorylates

Smad2/3, allowing it to interact with Smad4 to form a complex,

which can enter the nucleus. A83-01 inhibits phosphorylation of

Smad2/3. B.) Representative pictures of A83-01 treated wells in

10% and 0.2% serum.
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Figure 2. aSMA expression peaks at day 5 and decreases by

day 7. A.) Experimental strategy for harvesting the MEF. B.)

Representative pictures of aSMA expression in 10% and 0.2%

serum conditions. C.) Bar graph depicting aSMA expression over 7

days; n=3 D.) Bar graph comparing PH3 positivity between 10%

and 0.2% serum over 7 days; n=3. MEF, mouse embryonic

fibroblast.
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CONCLUSIONS

• aSMA expression peaks at Day 5 and recedes over time.

• Serum percentage reduction results in less fibroblast 

activation.

• Plating at a higher density than normal results in less 

fibroblast activation 

• Targeting molecular pathways is a promising method for 

disrupting fibroblast activation 

A.

FUTURE DIRECTIONS

• Quantifying aSMA through different metrics, such as flow

cytometry and measuring MFI.

• Search for other inhibitors of upregulated pathways in

fibroblast activation.

• Develop new coverslips or culture methods that expose the

cells to a stiffness similar to that of the body.
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