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Phosholipids hydroperoxide glutathione peroxidase (PHGPx) is the unique antioxidant which is able to
reduce the phospholipid hydroperoxides produced in biomembrane. PHGPx is preferentially localized in
mitochondria as compared with another type of glutathione peroxidase such as classical GPx (cGPx). The
cDNA for PHGPx included two site for initiation of translation. One deduced product was 20 kDa PHGPx
(non-mitochondrial type) and another was 23 kDa PHGPx (mitochondria type) which possessed a signal
peptide for the targetting to mitochondria. Cells that overexpressed the 23 kDa PHGPx were more resistance
than control cells to the oxidative damage of mitochondria caused by the treatment with KCN, while the
protective effect for the mitochondria damage were not observed in the 20 kDa PHGPx-overexpressed cells.
The 23 kDa PHGPx could prevent cell death due to the damage of mitochondria with oxidative stress and
would be a key antioxidant enzyme to protect a damage of the skin which is exposed to oxidative damage.
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2.3.2 Green Fluorescent Protein (GFP)
BE & 2NV EOMIRAS T ORITE

PHGPx O 1 G F> 582G
VEELTIVBENO1TFE,IS R2FFTTE
— 48T BLXOE2HGEI N 260
TIVBBFEPLTOFEETrI— FT5#(=
Y% GFPEETICIA T4 a vy Liz%AT
cDNA (L-GFP. S-GFP) #5172, %15
AT N2 EFE %W S-GFP, B1HBa Nz
HFULGFP ALY buKRL—2 g YEZHWT,
RBL - 2H3 MBI BB A L7z BIEFHEAL
7oz B oN— 977 ZTHI A AR S, RV A
TUTE FIZ20 5L, Mllaz g L7z, &
IN—HT A% . GFP O % d Lt
THIZE L7z,

2.4 IpP3ICNUTE, HIREER PHGPx &
IR MR DB AL
BE1WBarryrsgIbaryr by 7H

PHGPx #2— FLT\w5 pRPHGPx4 &, %2

FlGa N 2 HOMER PHGPx 22— FL T
2% pRPHGPx2 ZWiALE DFEBINT & — % X
75—\ ARHR, L7 FORL—Y 3 i
X ) RBL-2H3 Mla~#IZTFHEA L, F/23
vihu—iifee LT, PHGPx A v — b&&
FHRWEBINYZ #—SR-a £ pSV2-neo #HEA
L7z HilE B RIREL SRR L7z a8 A L 72
ETRTF YA DR IR L, SIS
DAZ) ==V 747> 72

3 #& R

3.1 PHGPx Offary 9o

v b5 PR AR AR T & A ECV 304 Ml Bz (2
DWTHINZ RSt L > T4 H AR L.,
PHGPx O gHE ORI 534 (2D TR 720
HEELT, GPx & LT—HRMICECAIST
W5 cytosolic GPx (cGPx) {22\ T, [AkEICH
A, WG L7z Fig. 11283 X912 ECV304

100000 PHGPx cGPx ]

80000

60000 |

40000

Relative radioactivity (PSL)

Fig. 1 Subcellular localizations of PHGPx and
cGPx in the ECV304 cells.

ECV304 cells were metabolically labeled with "°Se
(0.14 mCi/mL) for 4 days. The "*Se-labeled cells were
fractionated by differential centrifugation into nuclear
fraction, mitochondrial fraction, microsomal fraction and
cytosolic fraction. Distribution of PHGPx and cGPx
was determined by immunoprecipitation analysis with
anti-PHGPx and anti-cGPx. Relative radioactivities
of PHGPx and cGPx were calculated from scanning
densitometry by a Bio-Imaging Analyzer.
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Fig. 2 The structure of cDNA for rat PHGPx.
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Fig. 3 Import of mitochondria type PHGPx into mitochondria
The cytosol type and the mitochondria type of [*°S] PHGPX, synthesized in the
in vitro translation system (A), was incubated with rat liver mitochondria at 25°C
for 30 min (B). After import, the mitochondria were treated with proteinase K for
30 min at 0 'C (C). After the incubation, the mitochondria were further incubated
with proteinase K, reisolated and analyzed by 12.5% SDS-PAGE, with subse-
quent autoradiography and quantitative analysis with the Bio-imaging analyzer.
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Fig. 4 Effects of KCN on the cell viability of the
PHGPx overexpressed cells.

Mitochondrial type PHGPx overexpressed
cells (closed squares, M15), cytosolic type
PHGPx overexpressed cells (closed triangles,
L9) and control cells transfected with the empty
vector (closed circles, S1) were plated in 0.5x10°
cells/well in 5%FCS/DMEM. After 24h, these
clones were exposed for the indicated time with
25mM KCN. After the treatment of KCN, cell
viabiliy was examined with the release of lactate
dehydrogenase (LDH). Viability is expressed as
a percentage, relative to the total LDH in the
cells that were lysed with 0.2%Tween20. Data
are expressed as the means of triplicate results.
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