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ABSTRACT

In many neurodegenerative diseases, neuronal cell death is caused by endoplasmic
reticulum (ER) stress. ER stress is mainly induced by the accumulation of unfolded or
misfolded proteins. In this study, we examined whether soybean phospholipids
reduce ER stress induced neuronal cell death, and high-mannose type N-glycan from
soybean lectin inhibits the amyloidogenesis of amyloid- /3 peptide which causes
Alzheimer disease. First, we analyzed the effect of total phospholipids extracted from
soybean on tunicamycin induced ER stress dependent mouse neuroblastoma Neuro2a
cell death. More than 1 xg/mL of the phospholipids significantly reduced
tunicamycin induced Neuro2a cell death. We then analyzed structure-function
relationships of phospholipids on ER stress induced Neuro2a cell death. ER stress
was induced by tunicamycin or thapsigargin, and the cell viability was evaluated by
MTT assay. Dilinoleoylphosphatidylethanolamine (DLPE) and soybean
phosphatidylserine (DLPS) significantly protected the Neuro2a cells from ER stress
induced cell death, while dilinoleoylphosphatidylcholine (DLPC) did not. With regard
to the acyl chains, DLPE and dioleoylphosphatidylethanolamine (DOPE) showed
significant protective effects, while dipalmitoylphosphatidylethanolamine (DPPE) did
not. These data suggest that phosphatidylethanolamine and phosphatidylserine with
unsaturated acyl chains have protective effects on ER stress induced neuronal cell
death. Next, we analyzed anti-amyloidogenesis effect of N-glycan from soybean
lectin. The ManyGlcNAc, oligosaccharide from soybean lectin inhibited
amyloidogenesis of amyloid- 3 1-42 peptide dose dependently. Smaller oligosaccharide
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mannopentaose inhibited the amyloidogenesis, while mannotriose and mannose did
not. These data indicates that sugar chains from soybean glycoproteins reduce the
amyloidogenesis. Our data suggest that consumption of phospholipids or sugar
chains from soybean may reduce the risk of neurodegenerative diseases. Soy Protein
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Fig. 1. Effect of soybean phospholipid on tunicamycin
induced NeuroZa cell death. Neuro2a cells were
treated with 1, 10, 100 xg/mL of soybean
phospholipid in the presence of tunocamycin. The
cell viability was analyzed by MTT assay. The
values are represented as the mean=+SD of the
relative percentage of surviving cells. *p<0.05,
**p<0.01.
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Fig. 2. Effects of phospholipids on ER stress induced Neuro2a cell death. Neuro2a cells were treated with DLPE
(A), DLPS (B), DLPC (C), DOPE (D), or DPPE (E) in the presence or absence of tunicamycin (TM) or

thapsigargin (TG).
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The cell viability was analyzed by MTT assay. The values are represented as the
mean *+SD of the relative percentage of surviving cells.

*p<0.05, **p<0.01.
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Fig. 3. Effect of DLPE on ER stress induced cell deah.
NeuroZ2a cells were incubated with 100 xM of
DLPE in the presence or absence of
tunicamycin (TM) or thapsigargin (TG). The
cells were then stained with Calcein-AM/PI for
live/dead analysis. The live cells were stained
with Calcein (dark), and the dead cells were
stained with PI (bright).
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Fig. 4. Effect of DLPE on DNA degradation induced by
ER stress in Neuro2a cells. NeuroZ2a cells were
incubated with 100 «M of DLPE in the presence
or absence of tunicamycin (TM) or thapsigargin
(TG). The cells were then stained with anti-
ssDNA antibody.
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Fig. 5. Effect of DLPE on caspase-3 activation induced
by ER stress in Neuro2a cells. Neuro2a cells
were incubated with 100 «M of DLPE in the
presence or absence of tunicamycin (TM) or
thapsigargin (TG). The cell lysates were
incubated with synthetic substrate Ac-DEVD-
MCA, and the activity was evaluated by
fluorescent intensity. The values are
represented as the mean=SD of the relative
percentage of caspase-3 activity. **p <0.01.
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Fig. 6. Effects of mannose oligosaccharides on amyloidogenesis of amyloid- 2 1-42. (A) Amyloid-$ 1-42 peptide was
incubated with 1, 10, or 100 M of MangGlcNAc, (M9) for 4h. (B) Amyloid-3 1-42 peptide was incubated with
10 «M of mannose (M1), mannotriose (M3), mannopentaose (M5), or M9 for 4h. The amyloidogenesis were
evaluated by thioflavin-T fluorescence. The values are represented as the mean+SD of the relative
percentage of thioflavin-T fluorescence. *p<0.05, ** p<0.01.
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