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Functional modulation of proliferation, morphology, and adhesion for

H9c2 cardiomyoblasts by nanostructures

Student: Yu-Ping Sui Advisor: Dr. Guewha Steven Huang
Institute of Nanotechnology
National Chaio Tung University

ABSTRACT

Surface topology at nanoscale encodes information that directs cell behavior. To identify
the exact ranges in size and shape that modulates cell growth, H9c2 cells were cultured onto
nanodot arrays with dot diameters ranging from 10 to. 200-nm. The nanodot arrays were
fabricated by anodic aluminum oxide (AAO) processing on TaN-coated wafers.

Optimized growth occurred when cardiomyoblasts were cultured on nanodot arrays with
dot size at 50-nm, on which maximum viability was maintained even when the cell density
reached saturation. Nanodots of 100-nm and 200-nm prevented viable growth of
cardiomyocytes with 53.7% and 72.6% reduction on day 3, respectively. Cells seeded on
50-nm nanodots showed flat morphology, with largest surface area, most extended
lamellipodia, and fastest growth rate. Cell grown on flat surface remained stable in culture
dish, while apoptosis-like growth was observed with 100-nm and 200-nm nanodots with

significant reduction in the surface area. Immunostaining against vinculin and actin filament



indicated that nanodots smaller than 50-nm promoted cell adhesion and cytoskeleton

organization. Best adhesion occurred at 50-nm. Nanodots of 100-nm retarded the formation of

focal adhesions while 200-nm inhibited the organization of cytoskeleton. Incorporation of

Bromodeoxyuridine (BrdU) indicates proliferating growth of the cells. BrdU was applied to

differentiate the newly proliferated cells from pre-existing culture. Maximum proliferation

occurred for cells grown on 50-nm nanodots, which is approximately 2-fold compared to flat

surface. We also utilize RT-PCR and Western blot to indicate fibrosis and hypertrophy were

induced on 100-nm nanodots. We hypothesize the cardiomyoblasts seeded on 100-nm

nanodots induced extracellular matrix-degrading metalloproteinases and promote fibrosis.

High expression of vinculin was occurred in 50-nm nanodots. It means that 50-nm nanodots

have good focal adhesion for cardiomyoblasts.

Here we show that the ability of nanodot arrays to modulate the growth of

cardiomyoblasts is size-dependent. Optimized growth with the best viability, morphology,

adhesion, and proliferation occurred at size of 50-nm. Retardation of growth was observed

when the dot size was larger than 100-nm. Possible application of nanostructure on the

artificial implants is expected.

Keywords: Cell adhesion; Nanotopography; viability; proliferation; cytoskeleton;

cardiomyoblast; fibrosis ;hypertrophy ;Cardiovascular sten
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