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Development of Optimal Cell Culture Method with Morphological Quality Assessment
by DNA Damage
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The present study aimed at development of the optimal culture method and

quality control and assurance method for dental pulp stem cells (DPSCs). At first, the morphological
quality assessment of genomic DNA damage was performed by Single-Cell Pulsed-Field Gel
Electrophoresis (SCPFGE) as a quality control and assurance method. The enzymatic or physical
detachment to get a single cell suspension, however, caused a nonspecific DNA damage. Next, the
optimal hypoxic condition for DPSCs was investigated in a tri-gas incubator for stable culture. The
proliferation rate, stem cell properties and trophic effect were the highest in 5% 02 culture.
Furthermore, three-dimensional microgravity devise were used. There was, however, little difference

in the proliferation rate, cell stability and quality in microgravity compared with normal gravity
in only one passage of culture. Further three passages of culture under microgravity resulted in
little difference in these from normal gravity.
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1 5% oxygen cultures exhibited higher migration
ability. Migrating cell number (mean £S.E., n=4. *p<0.05).
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2 Hypoxic cultures demonstrated better proliferation

rate, higher expresson of pluripotency markers,
angiogenic/neurotrophic factors, and immunomodulatory
genes. (@) Cell count. (b) Quantitative RT-PCR for mRNA
levels of pluripotency markers and angiogenic/neurotrophic
factors. (C) Quantitative RT-PCR for mRNA levels of
immunomodulatory  genes (meantS.E., n=4. *p<0.05,
**p<0.01, ***p< 0.001).
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3 Secretome collected from 5% hypoxic cultures
showed better effect on proliferation activity, migration
ability, and neurite outgrowth. (&) Proliferation
activity(*p<0.05, ***p<0.001) and (b) The migratory activity
of NIH3T3 cells supplemented with secretome of each oxygen
culture, (mean=S.E., n=4) 5% vs. 20% (*p<0.05, **p<0.01,
**%p<0.001), 3% vs. 20% (#p<0.05, ##p<0.01, ###p<0.001),
5% vs. 3% (§p<0.05, §§p<0.01) (c) Representative photos
demonstrating the morphology of SH-SY5Y supplemented
with secretome of each oxygen culture. (d) Quantitative
analysis of SH-SYSY neurite outgrowth. (mean+S.E., n=4,
*p<0.05, **p<0.01, ***p<0.001).
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