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B4 Development of a novel carbon-negative technique to produce
oy value-added glycine as a health supplement by combining

(F=) photocatalyst with alkaliphilic enzyme transformation
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Plasmonic nanostructures recently have been considered as
promising photocatalysts due to their unique photophysical and
photochemical properties induced by localized surface plasmon
resonance (LSPR). Here, we developed a synthetic approach for
plasmonic WOs3 nanocrystals and employed a modified sol gel
method to prepare WOs-based plasmonic nanocomposites. Electron
microscopies, X-ray photoelectron spectroscopy, and various spectral
analysis are used to characterize the morphology, chemical
composition, and optical property of the plasmonic catalysts.
Combining photothermal effect and hot carrier transfer induced by
LSPR, the developed WOs3-TiO> catalyst shows greatly enhanced
CO: conversion rates at low temperatures with a much lower
activation energy under light irradiation (A= 808 nm). For the
enzymatic engineering, our subproject performed macroanalysis
across multiple bioinformatic databases, including KEGG, JGI, and
NCBI databases. After screening and exploring 16,008 finished
sequencing genomic data for the prokaryotes, 8,869 bacterial strains
were targeted to have the complete functional genes related to the
reductive glycine pathway. Moreover, there were 68 bacterial strains
belonging to the alkaliphiles. By accompanied with the BacDive
database to figure out their physiological characteristics, four
alkaliphilic bacteria strains were selected as the candidates for our
further enzymatic engineering experiments for the carbon dioxide
fixation under alkaline condition and the glycine production. We
evaluated inhibition of lipid accumulation by glycine in oleic acid-
induced lipid synthesis on mouse hepatocyte (FL83B) cells. We
further understand the mechanism of the glutathione antioxidant



enzyme system in the inhibition of lipid production by glycine. The
concentration of glycine at 10mg/mL has the best ability to inhibit
lipid accumulation in mouse hepatocyte (FL83B) cells. The
enzymatic activities of glutathione reductase and peroxidase
increased with the dose of glycine in FL83B cells but the values did
not reach statistically significant differences. We speculate that the
mechanism may reduce lipid production by glycine binding to oleic
acid inducers rather than enhancing the ability of intracellular
antioxidant enzymes in mouse hepatocyte (FL83B) cells.
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Figure 1. Effect of different glycine concentrations on the cell
viability in FL83B cells.

Each value is expressed as mean £ S.D. (n = 3).

#bData bearing different superscript letters are significantly different
(p<0.05).
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Figure 2. Effect of OA-BSA adducts and different concentrations of
glycine concentrations on the cell viability in FL83B.

Each value is expressed as mean £ S.D. (n = 3).

*dData bearing different superscript letters are significantly different
(p<0.05).
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Figure 2. Inhibition of lipid content on mouse liver cells in different
contractions of glycine.

Each value is expressed as mean £ S.D. (n = 3).

&Data bearing different superscript letters are significantly different
(p<0.05).
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Table 1. Effects of different concentrations of glycine on glutathione
peroxidase activity in mouse hepatocytes (FL83B) cells.
Concentration

GPx activity (umol/min/mg protein)”

(mg/mL)

Blank 1.10+ 0.30
Control 1.05+ 0.24
1 114+ 0.14
2 113+ 0.71
5 115+ 0.51
10 1.18+ 0.64

FZ ~F FIRE YRR D ¥ Fiwmre (FL83B) # = 5k
PR R s A B

Table 2. Effects of different concentrations of glycine on glutathione
reductase activity in mouse hepatocytes (FL83B) cells.

Concentration o ) o
GRd activity (umol/min/mg protein)

(mg/mL)

Blank 6.75+ 0.27
Control 6.22+ 0.48
1 6.03+ 0.65
2 6.40+ 0.36
5 6.78+ 0.40

10 711+ 051
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“Values are means + S.D. of triplicate determinations of NADPH.
The concentration of the NADPH was calculated by using a molar
absorption coefficient of 6,220 Mcm™.
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