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Synthesis of selenol-bearing membrane-bound antioxidative enzyme and its rescue
effect from cell death due to the GPx-4 knockdown

HARATAKE, Mamoru
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To obtain an effective glutathione peroxidase-4 (GPx-4) mimic under the
physiological conditions, a lipid bilayer membrane-compatible selenenylsulfide derivative,
1-oxo-headecyl-seleno-L-cysteine-methyl-Se-yl-S-L-penicillamine methyl ester (OHSeP), was
synthesized. The GPx-like catalytic activity of OHSeP in phosphatidylcholine (PC)-based colloidal
liposomes was evaluated by the NADPH method using hydrogen peroxide as a substrate in physiological
aqueous media. The OHSeP/PC liposomes preferably exerted in a GPx-like catalytic activity. A
knockdown of the GPx-4 expression is lethal, since GPx-4 plays critical roles as a component of the
antioxidant cell defense system. When siRNA-induced GPx-4 knockdown HepG2 cells were treated with
ghe EHSeP/PC liposomes, the catalytic activity of OHSeP could successfully rescue from the cell

eath.
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Mean particle
Item .
diameter (nm)
OHSeP(05)/PC(95) 103.7 = 3.9
OHSeP(10)/PC(90) 1054 + 3.5
OHSeP(20)/PC(80) 1022 1.9
PC(100) 80.8 = 1.0
OHSeP soln 173.5 £ 25
Item Zeta-potential (mV)
OHSeP(05)/PC(95) —5.54 £ 1.00
OHSeP(10)/PC(90) —8.77 £ 2.61
OHSeP(20)/PC(80) —12.40 = 1.47
PC(100) -1.56 £ 0.18
OHSeP soln —12.00 £ 2.76
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