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iR L, WEICE CHERET S GPx (PHGPx) &7 4
ODFATDOGPx PO RbHHE7 7 I — %KL Tw
LWL EoTWDE YT T hem ) b giGPx it
2001 FFOFEZ L DHREFT TEDOY VS HE L CORLE
PHERR SN TE LT, ZTNEEIC giGPx DA FI%H
SRR EFDS S ST &8,

RAEFHIL, giGPx DEW IR & BRI R FRIZ OV T
FHOWL, HHEB L ERERE POICHEEEE CILE
SNEr T LD LDTH 5.
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2.1 EHERMIED

GPx g o4 FHiztlL /) ¥ AT 4 v (Sec
selenocysteine) #H L Cw5h. Secld7 I /HO—FET3
WFHRLTIE See, 1 LFEFLTIE U TRENDE. VAT
A B EEE RS TBY, Y AT A YOl (S) A
L v (Se) ICEEHMD- TV, giGPx & &Gz HGE
Mo Sec &hF % /37 B Sec TlX, mRNA L TlE#
ka Ry (UGA) & LTa—FEnTwb. HEOHSE
L) ZoRIET F oA Sec 2B &b Y, Rko#ik
IRYFETHREND A DAL LT OWLRICERN
7o, BEAZAEYTIE mRNA OFIEREIRO T I 5%k 7Z stem
loop #i1& % A ¢ % 8% (SECIS: selenocycteine insertion

Ribosome

SBP2: Selenocysteine Binding Protein 2

Sec tRNALSerIsec

sequence) 2% 1), ZNATSBP2 % eEFsec & X %
WTFEEIZ L DMl Z 2T IET R 28Sec ICRIFREN S
(FIG.1) 101D,

2.2 HE{EZFRYMEIR

giGPx 13> GPx 7 7 3 1) — L [AFRIZ 4 D D[R — D
TALZy PHAOERINTBY, 7 12=vy FOiFEEH
LI See BFEFEL, ®EICHI V5 F 4 AFFEF CHEE &
L CoO#BRY % 2 FR=IT L, KR 7V I —VIZEHRmT
%. Sec I Z OBBALI~OETHGAIZEREE G LT\ 5.
giGPx 1T LK, ~~IAF T PR/ —)Viike Ko
NNVFF Y RERICTAHD, RAT77FVNVa) v - R
O~V EF 2 N ED) Y IREBERIEYI 0 % = ITTl/EH
FHLTWARWn,

3. MEILEE GPx E/ J0O—F LK
[C K DEAFRRDH EBEMEDEET

b b giGPx 1£:44), FFE<LHLE 12 mRNA LX)V T
ARBO LT Wz, TR ) 5 287 B LNV TOELE
WA IRDL DS, HE O 2SEEL L 72 giGPx R D A< 7
FRICHT 2 4HOE ) 2 u—F Ltk (mAb: FEG-1,
-2, -3and 4) FHWCY Ay 7uy MEBLUR
FEMR A T & D BRI CRRET S s 1P 2ok, v o

UAA'(Stop)

mSelB/eEFsec: selenoprotein-specialized elongation translation factor
elF4E: eukaryotic initiation factor 4E/mRNA cap-binding protein

elF4G: eukaryotic initiation factor 4G
PABP : poly(A)-binding proteins

FIG.1 Mechanism of Sec insertion in eukaryote.
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FIG.2 Reactivity of anti-human giGPx mAbs in Western blot assays.
KATO-III (K) and TABO089 (T) cell lysates were separated electrophoretically and blotted onto PVDF membrane

as described in Materials and Methods'?

. The membrane was incubated with anti-human giGPx mAbs (FEG-1, -2,
-3 and 4) and anti-HIV transmembrane protein mAb (Anti-HIV mAb) &

. As a negative control for non-specific

binding of secondary antibody (-), KATO-III cell lysate was treated with POD-conjugated anti-mouse IgG antibody
without primary antibody. Cell lysate loading for SDS-PAGE was adjusted to the concentration of -actin in KATO-III

cells (5 x 10° cells/lane) .
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TABLE 1 Reactivity of FEG-1 mAb with human tissues by Western blotting and immuno- histochemical
staining.
. Reactivity
Tissue - - - -
Western blotting® Immunohistochemical staining
Submandibular gland - 1+ Duct
Esophagus - -
Stomach 1+ ~ 2+ 2+
Duodenum 1+ 3+
Tleum ND 3+
Large intestine 2+ 1+ ~ 2+
Liver 3+ 1+ ~ 3+  Bile duct 3+; Liver cells 1+
Gallbladder 3+ 2+
Pancreas ND 1+ Small duct
Cerebrum - -
Cerebellum - -
Lung - -
Heart muscle - -
Aorta - -
Spleen - -
Bone marrow - -
Fatty tissue - -
Pituitary gland ND 1+ Intermediate lobe, focal
Thyroid gland - -
Thymus ND 1+ Hassal body, slightly positive
Adrenal cortex - -
Adrenal medulla - -
Kidney - -
Testis - -
Prostate gland - -
Ovary ND -
Endometrium ND -
Uterine cervix (ecto-, endo-) ND -
Breast ND -
KATO-III 3+ 3+
TAB 089 - -

* Tissue extract loading for SDS-PAGE was adjusted for the concentration of B-actin in KATO-III cells (5 x 10°
cells/lane). Intensity of positivity; -, not detectable; 1+, low; 2+, medium; 3+, high. ND: not determined.

HAFELIRTL, 2130 L7

COMEFKDOZ EEREL TS, (1) HCV gL
DR S IO giGPx FEBLIZTEH L7291 TO
THhs. (2) ERBEHKIIHCV-L 7Y ar CHESNT:
DAHT, HCV Y TIEFEE 2 BRI HME S N TWv e,
(3) giGPx-% ¥ /37 MEBOKT IR RMEIC X 28
N DNA OGBS, &% & LT HCV By T
K& BFHBE ICBITSE TV RS 5. (4) HCV
EGeRTFAEREh o giGPx HBlEm % & v /X7 B & L THGETL,
giGPx BHPET LTV L 02 iR T 2 L ED D 5. Fa
i Iheo9 b (4) (ERL, HCV EETHMIY o
giGPx BHEDK T H L0 E ) a2 L T L HNT

BERF R 2 -V TGS L7z, Inz ¢, Iy AST EEEO
HCV J&ES& 1M T o giGPx w2l @ giGPx S8 &
LT 508D a a7z

4.1 HCQV BEESRHEEAPD giGPx DiEH
FEFEA 2 ) HCV BRGFA-L (5 Mufk  Pe-1 205 -5),
HBV &G MRk (281K © Pb-1 205 -2) K& OV IEH# IF4
il (3#K : Pn-1 205 -3) oW EALHITRIZOWT, T
giGPx £/ 7 —F itk vy = Ay 7y Mk
T giGPx O #1772 (FIG4A). X 52FD giGPx D
NV REERLTZ I 7/l 7 (FIGA4B). HCV J&GeiTHl
fkH o giGPx ' 1%, AfIAZ O FARRIC X TRT
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FIG.3

Immunohistochemical detection of giGPx in normal human tissues.

Stomach, ileum, ascending colon and liver tissue were stained with FEG-1 mAb as described in Materials and Methods.
giGPx stained positive in the nuclei and cytoplasm of cells at the neck of gastric pits in pyloric gland mucosa (A),
at the crypduct epithelia in the liver (D). Hepatocytes showed low interaction in the centrilobular area (arrows)
(E) . In generalts of ileal (B) and colonic mucosa (C) as well as of bile, the intensity of staining is rather stronger in
nucleus than in cytoplasm. Bar = 50 pm in A, C, D, E, 25 um in B.

LTS 572 Lo L, BB L CIEIEEES (N)
TIHMET LTV 2 00 (T) TH7% Y D giGPx 531
AR LTz T, FIC X AN O giGPx A
DOILETREZTHD00d Lk, T2, HCV EGAT
Mtk giGPx EH & I3 L T\ 5 HCV 2 I2IRTE
LTWwAREED H 1, giGPx 58BlE & & HIZHCV O
A VA RNA OHIELR T HLENDH DL EEZLND

DNA ¥4 7 a7 L —% H\v 7z HCV 4 i HLik b o
giGPx-mRNA FH =1L, 1EH A L [ L2 8
LTWaEWIHEAH L. ZOMELESEORERENS,
HCV J&Ge i Tl giGPx-mRNA %5 giGPx- % /%2
BAOFFGEFEDM & A ORI & 2 1F T 2 W FEEATRIE
EN7z. TR, &R HCV- L 7)) 2 ¥ Tl giGPx-mRNA
OFNF R SN/ TH A 9. Florese 1 HCV
T AT = FENTWLIEHEE S » /87 BT D NS4A

Wy N EEBANET 22 LA BE LT 10,

42 BREDTR9r70OvY NEICELD HCV REE
FMBERD giGPx DR

AST fi # f5 1% & L 72 P #ae M C© AST & o IfLiE T
TERBEEFE & L C giGPx A IMiEH ISR S b L E2 5
o, Lo coy A8y y7ay METHL 2
SNz L 912, HCV G2 X 0 I o giGPx A )T
WH SN TV THNUE, IMiFF~D giGPx & &1L
AW REEAH D, LarL, —#WICEhoiE%
PUSIEEE LT 4 2 S IZEED S 25 WEEE 49
TENLV. EIT, TR YL N FHT A T AHD
ECL Advance Western Blotting Detection Kit & #T giGPx
E/7u—F VPR E W EEEY 2 25 Tay Mk
T giGPx O & 3 A 7z, FIGS 12787 £ 9 IZE IS
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FIG4 HCV, HBV EEEERHEMARD giGPx DR

HCV, HBV PR MEEE AT giCPx BE A MET L7z, F—HEkIC oW TIRERE (N) &R (T) 12013
WBEETHIL 4A), 20 giGPx DNy Fa5ER L TZ F 74t L7 (4B). HCV BEYeFH#kHh o giGPx #1%, IE%
FF#RE P O giGPx ZEHE TR TH L B R L7z, $72, HOV IR TR UFRMi R TH 0 223553 (T)
@ giGPx &, FFEE (N) OFN LY &I & % 7R M RAS 5 R 3 BIRR0 57z, HBV EGLTkkIc o
T ABOMEINPBIE SN7225, PhRVBIEO Ol 6 2 Tldk o7z,

giGPx -

FEG-1 Anti-muse FEG-1
+ lgG-POD +
Anti-mouse Anti-mouse
lgG-POD 1gG-POD

FIGS5 &FE WBEICLD HCV BEBEINEFRD giGPx DR

BT giGPx-mADb 1FIEZVERFED giGPx & O FUSIEA T4 TlE e\ 72 O B EE WB i THRZ MG 0 giGPx DM % 3 A
72, EBREEOZD giGPx DD NN Y FHMIEENTWBEA, 68 Fid 2 kbitk (POD &bt~ A 1gG: Anti-
mouse IgG-POD) (2L AZ b nsd (K. F/ AL LTMEEHWLIIENPSLTIVT I VR 1gC DFEBIZL D
IKBIEE DZALR IR SUBDSIE A SN L 728, TIVT I vk 1gG BRI oW T e L7 ().



HED 720 giGPx LAt DN RIS Tnw 5428, ZFh
LN N 2 kPl (POD kPt~ 7 X 1gG: Anti-mouse
IgG-POD) I2X B2 tdbh b (FIGSE). 72, Wik
ELTIMEZH WA ENST VT I v R IgC DEIC
£ % giGPx DB B EDZLRL IR LB EE SN D
7o, TNT I vEIgG R BV IMEHREHIC O W T LK

TABLE 2 FFREEREEMBEFNSD giGPx DR

HILER 7 VS T4 > v %2 ¥ — B OEY P IR & BRI R

L7 (FIGSHE). IAHKENCE D, SRR KER
HI P H12 giGPx 2 M T & 5 Z L S HERER S L7z,
WIS Z O J k& IR REIE & & M (10 #fk) R oY
HCV Pl bmtk, HBV SR B4 & & E IR AR5 52 1 (26
Mefk, AST fH @ 112 ~ 2,222 Hifii) 12OV T, giGPx O
W% 37z (TABLE 2). ZO#E5, FFHEBEIE % & i b

AST i giGPx (WB) HCV-Ag HBV-Ag/Ab 4
HCV #itlsFs k7 v — 7

120 + + - R

144 v + Ab (+)  FEE

183 . + - WA, R
187 - + - B, B
219 + + - P 25

HBV SR 7 b — 7

o - - Ag (+) i

o - - Ag (+) i

i - - Ag (+)

it * - Ag (+) o

o : - Ag (+)  Hm

2 . - Ag (+) i

HCV, HBV HUsMtE 7 L —7

112 - - - st g
112 - - _

128 - - -

138 * - - WistE, 7
144 - - e

183 - - - Wil ()
2ol * - - Fes ik
327 ~ j

349 + - - Hests

368 . - - R
393 - - : B, P
420 - - - WFEE,
12 - - - P 5
w2 - = - fabbE g
816 - _ - .

EHET V=T

2 * - - = St
13 - - - W
o * - - T
o - - i
15 - _ _
o - - - ftE g
7 - - - LA
" - - - i
1 - - - N
18 - _ _ .

WB, Western blotting; HCV-Ag, HCV it ; HBV-Ag/Ab, HBV HUlE / biiisds
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ZIEHI S 2 7% giGPx DN ¥ Fidk i S M7z o 7202t
L, JFHERERE & M Tl 6 K12 DWW T giGPx /N~
FaFRO7z. ¢iGPx X, PHEEIIELZD L LA HCV LR
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B DHRERIIEO SN h o7z, T & AR X 28RO
BV S, EEEERE LB ICHFEET 5 giGPx K
M 2 )7k, RN T o giGPx 8Bl 2 9 L b X
ML WD S 5 2 & 2 RIB L T B,

5. &HDUIC

giGPx 13 2 21278 L7z HCV &g DA H b g B, il
BB COMMEME MG S hCns 17 ERTir
WAL TS L CRILL T b giGPx 2%, EPiHEIC 53
F2 & AT S 2 OMBEN D ZALAS giGPx MHET DR -
BB E L RIZTLTWAZ EZRIB LTS, 5H%BE5
2%  OFE T giGPx DR ERSHL 22 s,
PRI ~NDEA L I SN B,

6. HEF

AHFENL, AL BRI AR - B e BB, [ B i A 2 -
/NSO, NILEEHIR S L oFEfETH 2. 20
Y& Ag ) THIALHE L L g9,
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Biological Characteristics and Clinical Significance of Gastrointestinal
Glutathione Peroxidase in Hepatitis C virus infection (Review)

Hiroyoshi Komatsu

Department of Clinical Laboratory Medicine, Faculty of Health Science Technology,
Bunkyo Gakuin University

Abstract

The glutathione peroxidase (GPx) family reduces hydroperoxides by means of glutathione (GSH). Analysis of the
selenoproteome identified five glutathione peroxidases (GPxs) in mammals: cytosolic GPx (cGPx, GPx1), phospholipid
hydroperoxide GPx (PHGPx, GPx4), plasma GPx (eGPx, GPx3), gastrointestinal GPx (giGPx, GPx2) and, in
humans, GPx 6, which is restricted to the olfactory system. In humans, giGPx is highly expressed in the proliferative
area of the intestinal crypt-to-villus axis, also in liver. It has, therefore, been discussed to function as a primary barrier
against the absorption of ingested hydroperoxides. This is a review to describe the molecular biological and biochemical
characteristics of giGPx. Moreover, the localization of human giGPx by Western blotting and immunohistochemical
staining techniques using four monoclonal antibodies against the giGPx-derived peptide is discussed. Additionally, the
relationship between expression of giGPx in liver tissue and Hepatitis C virus (HCV) infection is discussed.
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