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Fig. 1 Gross morphology (a) and optical microscope
image (b) of MWNTs/PMMA thin film
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Fig. 2 Phase-contrast microscopy of brown adipose CSCs cultured on MWNTs/PMMA
thin film and gelatin thin film at different times
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Fig. 3 MWNTs/PMMA thin film reduced the proliferation of brown adipose CSCs
(a) Alamar Blue assay was performed to observe the impact of MWNTs/PMMA thin film and gelatin thin film on the proliferation of brown adipose
CSCs. (b) Brown adipose CSCs were cultured on the MWNTs/PMMA film and gelatin thin film for indicated time, the expression of BrdU (green) was
detected by immunofluorescent staining. Nuclei were co-stained with DAPI (blue). (¢) The quantification of BrdU-positive cells at different times in the
two groups. The data represent the x + s (n=3). *P<0.05, ** P<0.01 ys. control. H: Gelatin; l: MWNTs/PMMA.
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Fig. 4 MWNTs/PMMA thin film promoted the expression of a-actinin and connexin43 in brown adipose CSCs
(a) Brown adipose CSCs were cultured on the MWNTs/PMMA thin film and gelatin thin film for indicated time, the expression of a-actinin (green) and
connexin43 (red) was detected by immunofluorescent staining. Nuclei were co-stained with DAPI (blue). (b) The quantification of BrdU-positive cells at
different times in the two groups. The data represent the x + s (n=3). *P < 0.05 vs. control. [l: Gelatin; [ll: MWNTs/PMMA.
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Fig. 5 MWNTs/PMMA thin film promoted the expression
of cardiac markers in brown adipose CSCs

Brown adipose CSCs were cultured on the MWNTs/PMMA thin film or

gelatin thin film for 10d, cells were collected for observing the

expression of a-actinin and connexin43 by Western blotting.
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Fig. 6 Ultrastructural interaction between MWNTs
and brown adipose CSCs
(a) SEM pictographs of brown adipose CSCs from brown adiposes
cultured on MWNTs/PMMA thin film. (b) TEM planar section of brown
adipose CSCs grown on MWNTs/PMMA thin film reveals a better
growth. (c, d) TEM sagittal sections illustrate nanotube-membrane

contacts between cells.
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Influence of MWNTSs/PMMA Thin Film on Cellular Behavior
of Cardiac Stem Cells From Brown Adipose’

DUAN Cui-Mi"", SUN Hong-Yu", YUAN Ye?”, LIU Zhi-Qiang"”, TANG Rong-Yu",
WANG Chang-Yong", WANG Chun-Lan”, FENG Lan-Lan", ZHOU Jin""
(" Department of Advanced Interdisciplinary Studies, Institute of Basic Medical Sciences and Tissue Engineering Research Center,
Academy of Military Medical Sciences, Beijing 100850, China;
Y Institute of Pharmacology and Toxicology, Beijing 100850, China)

Abstract Considering the structure and electrophysiological properties of native myocardium, significant
progress has been made in cardiac tissue engineering based on nano-conductive materials. Carbon nanotubes
possess the good mechanical and electrical properties and previous study have showed carbon nanotubes can
promote cardiac cells adhesion, proliferation and maturation, and enhance cell-cell electrical coupling. However,
cell behavior of carbon nanotubes on brown adipose-derived cardiac stem cells (CSCs) has not been investigated.
Here, we first prepared multiple-walled carbon nanotubes (MWCNTs) / polymethylmethacrylate (PMMA) thin
film according to the reported study. And then, we explored the influences of MWNTs/PMMA thin films on cell
viability, proliferation and cardiac differentiation of brown adipose-derived CSCs were evaluated. We
demonstrated MWNTs/PMMA thin films has no obvious effect on cell viability and proliferation of brown adipose
CSCs compared to those on gelatin thin film. Furthermore, we observed brown adipose CSCs on MWNTs/PMMA
thin films exhibited significantly higher amounts of «-actinin and connexin43. By transmission electron
microscopy, we found that carbon nanotubes were in direct contact with cell membranes and regulated cell
behavior. We first explored the influence of carbon nanotubes on brown adipose-derived CSCs and found that
carbon nanotubes promoted the cardiac differentiation of brown adipose-derived CSCs. This study may be benefit

to promote the therapeutic application of carbon nanotubes in myocardial infarction.
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