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Fotograph: Bart van Overbeeke

Figure 2: The correlation between focal adhesion (FA) maturity, FAK, α-SMA and

vinculin expression and the amount of stress generated by the myofibroblast [1,3].

First stainings have been performed on human

myofibroblast seeded on coverslips. Cells were stained

with FAK or costained with vinculin and α-SMA (figure 3).

Figure 3: Immunofluorescence stainings of human myofibroblasts. Nuclei: blue;

(left) FAK: green (small clear dots); (right). α-SMA: green, vinculin: red

Quantification of stress

To develop a quantification method for stress within the

tissue, a preliminary study has been performed to get an

indication of the amount of compaction as measure for

generated stress. PGA/P4HB strips were seeded with

ovine myofibroblasts and cultured for four weeks (n=5).

Compaction will be measured from photographs obtained

over 24 hours from which the decrease in length of the

strips will be measured (figure 4) .

Figure 4: compaction of an ovine tissue engineered strip after A) 0h, B) 0.5h, C)4h

and D) 24h. Square = 1mm2.

Preliminary conclusions
Immunofluorescence stainings were successful and will be

used to investigate the contractile properties of

myofibroblasts. Compaction occurs and holds promise as

a measure for stress generation within the tissue.
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Introduction
Tissue engineering has shown to be a promising technique

for developing autologous heart valve substitutes. To

provide good tissue formation, valves are cultured

constrained with the leaflets attached to each other. Due to

contractile properties of the seeded myofibroblasts, stress

is generated within the tissue, which is beneficial for the

tissue architecture. However, before implantation the

leaflets are separated and due to the stress within the

tissue the leaflets compact resulting in loss of functionality.

Figure 1: An illustration of the beneficial (left) and adverse (right) effects of stress

generation within tissue engineered heart valves.

Aim
The aim of this work is to study and control stress

generation in engineered tissue to maintain a good tissue

architecture while minimizing compaction. As a first step,

the correlation between the contractile properties of

myofibroblasts and the developing stress within the tissue

will be investigated.

Study approach and first results
Contractile cell properties

Myofibroblasts connect to the extracellular matrix via focal

adhesions (FA). When focal adhesions are more mature,

this connection is stronger increasing the force on the

surrounding area. Immunofluorescence stainings for focal

adhesion kinase (FAK), vinculin and alpha smooth muscle

actin (α-SMA) will be done to investigate the contractile

state of the cells. All these proteins are known to increase

with increasing size and maturity of focal adhesions (figure

2). [1,2,3]
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