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Aromas stimulate neural differentiation and autophagy in iPS cells

Izumi SASANUMA, Nodoka SUZUKI, Kasumi SAITOH

Lysosomes of stem cells are essential for maintaining cellular homeostasis, and dysfunction of the organelles
has been observed in multiple cranial nerve diseases. Stem cells of olfactory bulb are highly dynamic and undergo
fission and differentiation to maintain a functional nerve network. Here we have identified the formation and
regulation of glycosylation of protein using zymogram, filter retardation assay and PA-staining. Glycosylation of
protein formed in aromas untreated cells and were distinct from damaged protein that were targeted into lysosomes
for degradation. Glycosylation was promoted in active 100kD receptor, and glycosylation untethering was mediated
by recruitment of B-glucosidase to extracellular by geraniol to drive sugar chain hydrolysis and thereby inactivates the
receptor. Functionally, glycosylation marks sites proliferation and differentiation of stem cells, allowing regulation of
neural networks by stem cells, whereas conversely, glycosylation regulates receptor activity via p-glucosidase.
Glycosylation thus allows directional regulation of receptor dynamics, and may explain the dysfunction observed in
lysosome in various human diseases.
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Fig. 1 Spectroscopic analysis of aromas. The

absorption spectra of each aroma component were

measured (A). Rfvalues of each aroma component in
TLC (B).
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Fig. 2 1 Proliferative effects of aromas on the iPS

cells. A, Each of the aromas (10ul; blue bars, 50ul;
orange bars, 100pl; gray bars) was added to the culture
media of iPS cell. B, Growth.
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Fig. 3 Each of the aromas ( 10pl; blue bars, 50pl;
orange bars, 100p; gray bars) were added to the culture
media of iPS cell, and the extracellular (left) and
intracellular (right) B-glucosidase activities were
measured(A). Time course of B-glucosidase activities
in iPS cells treated by aromas(B).
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Fig. 4 Purification and identification of polyphenol
from the kanpyo extract. A, Spectroscopic analysis of
the crude extract (A-1) and the purified(A-2) extract. B,
Thin-layer chromatography for the extract and Rf value.
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Fig. 5 Receptor activation in iPS cells treated by the
aromas. The aromas by which iPS cells were treated; see



Fig. 2. The proteins fractionated by semi SDS-PAGE
were transferred onto nitrocellulose (activated receptor;
left) and PVDF inactive receptors; right) membranes.
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Fig. 6 Representative images of active staining of -
glucosidase in iPS cells treated by the aromas. Scale bar,

10pm.
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