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Erişkin dokuda bulunan kök hücreler (ör. kas kök hücresi) vücut içerisinde rejenere olma özelliği
göstermesine rağmen hücre kültüründe bu özelliğini hızla kaybetmektedir.

Biyofiziksel ve biyokimyasal olarak niş özelliklerini taklit eden bir substrat ile, elastisitenin kültürdeki
kök hücrelerin davranışını regüle eden bir parametre olduğu gösterilmiştir.

Sert plastik yüzeyler üzerindeki (~106 kPa) kas kök hücrelerinin aksine, kas elastisitesini taklit eden
yumuşak hidrojel substratlar üzerinde (12 kPa) kas kök hücreleri kendilerini yenileme ve çoğalma
özellikleri göstermiş; fareye transplante edildiklerinde kas rejenerasyonuna büyük ölçüde katılmışlardır.

Bu çalışma, fizyolojik doku rijiditesi sağlanarak yetişkin kök hücrelerin hücre kültürü ortamında
çoğaltılmasının mümkün olduğunu gösteren yeni bir kanıt sunmaktadır.

Bu buluş kas hasarlarının tedavisi için hücre temelli çözümlerin gelişmesini sağlayacaktır.
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Fig. 1. Pliant hydrogel promotes MuSC survival and prevents differentiation in culture.
(A) PEG hydrogels with tunable mechanical properties. Young’s modulus is linearly correlated with precursor polymer concentration
(B) Image of a pliant PEG hydrogel. Confocal immunofluorescence image of hydrogel microcontact printed with laminin.
(C) Dissected tibialis anterior muscles were analyzed by rheometry (horizontal line indicates the mean).
(D) Gel surface protein density did not differ significantly on PEG hydrogels of different rigidities
(E) Scheme of Baxter algorithm analysis of time-lapse videos.
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Fig 1. (F) Single MuSC (black data points) velocity on pliant or rigid culture substrates. Circles denote mean velocity T SD (P < 0.0001). 
(G) Change in total MuSC number on soft (top plot) or stiff (bottom plot) substrates during time-lapse acquisition. Deaths (X) and divisions (O) 
are shown, and colors designate five cell generations (G1 to G5). The proportion of cells in each generation at all time points is shown. Cell 
number is normalized to a starting population of 100 single MuSCs.

Yumuşak ve sert 
yüzeylerde hücre 

canlılık analizi



Fig. 2. Cultured MuSC engraftment is modulated by substrate elasticity. 
(A) Scheme of in vivo transplantation experiments. 
(B) Scatter graph of BLI values of recipient mice 1 month after transplantation after 7-day culture on substrates of varying stiffness.

Representative bioluminescence images of mice transplanted with each culture condition.
(C) Percentage of mice from each experimental condition that had a BLI value above the engraftment threshold.
(D) Scatter graph of BLI values of recipient mice 1 month after transplantation with different numbers of Fluc MuSCs cultured for 7 days on either 

hydrogel (black) or plastic (red).
(E) Percentage of total transplanted mice in each experimental condition exhibiting a BLI value above the engraftment threshold. 
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Fig. 3. Culture on pliant hydrogel promotes muscle stem cell engraftment and niche repopulation in vivo.

(A) Engraftment of freshly isolated (black) and pliant (green) or rigid (red) substrate-cultured MuSCs monitored by BLI for a period of
30 days

(B) Immunofluorescence of GFP expression in transverse sections of muscles 1 month after transplantation with freshly isolated or 1
week pliant hydrogel-cultured MuSCs

(C) B-gal stainig reveal that like freshly isolated cells, transplanted hydrogel cultured cells are found in the satellite cell niche, beneath
the basal lamina and atop myofibers.
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Fig. 4. Culture on pliant hydrogel promotes muscle stem cell self-renewal.

A) Scheme of in vivo selfrenewal assay.

B) Percentage of total doublets exhibiting a Pax7+/+ gene signature in pliant or stiff microwells (right). Representative image of a Pax7+/+ doublet (left).

C) Scatter graph (left) of bioluminescent values from mice transplanted with doublets derived from pliant or stiff microwells or clones collected from
pliant microwells. Images of mice with bioluminescent values above threshold are shown.

D) Immunohistochemistry of GFP expression in transverse sections of muscles 1 month after transplantation with five MuSC doublets (top) or a single
clone (bottom) cultured on pliant hydrogel.
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