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Glutathione Peroxidase Activity of Glutaselenone
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D Department of Biotechnology, Faculty of Engineering, Kansai University, and 2) . Institute for Chemical Re-

search, Kyoto University

We synthesized four diastereoisomers of a selenium analogue of glutaselenone, 7 -L- glutamyl-
L-selenocysteinylglycine  (i.eLL-glutaselenone), LD, DL, and DD-glutaselenone, using N-p-
methoxybenzyloxycarbonyl-Se-p-methoxybenzyl-D (L) -selenocysteine by liquid phase method. Each di-
~ astereoisomers of glutaselenone showed glutathione peroxidase activity in vitro, and the molecular activi-
ties were as follows: LL-isomer, 0.97 min~’; pL-isomer, 0.42 min™; LD-isomer, 0.11 min"'; DD-isomer,
0.07 min~'. We determined the apparent Km values of glutaselenone for both glutathione and various
hydroperoxides: for glutathione, LL-isomer (0.088 mM), pL-isomer (0.23 mM), LD-isomer (0.23 mM),
pp-isomer (0.54 mM): for hydrogen peroxide, LL-isomer (0.10 mM), pL-isomer (0.11 mM), LD-isomer
(0.12 mM), pp-isomer (0.28 mM): for cumene hydroperoxide, LL-isomer {0.32 mM); for t-butyl hyd-
roperoxide, LL-isomer (1.46 mM). We proposed the mechanism of the glutaselenone-catalyzed glu-
tathione peroxidase activity: the oxidized form of glutaselenone added to the reaction mixture was re-
duced with glutathione (GSH), and reacted with hydroperoxide to form glutaselenone-selenenic acid
(GSeOH): GSeOH was reacted with GSH to form glutaselenone-glutathione selenosulfide (GSeSG), and
reduced form of glutaselenone was regenerated through the thiol-selenosulfide interchange reaction be-

tween GSeSG and GSH.
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TNERL ) VDATEDTI T AT LAY —IE, Np- A PFIRVINVFFTHNFRZ)-Se-p-X b F
YRV I (L)L) VAT YIHEREEE R, WHBEICE AR L, YT a2V T LRI,
Aldrich R HIEA L7z NV FA L7 5 —Eid, N=Y A=< LAUZARLHEA L,
BBV T4 2 (GSH), BALB V5 F4 > (GSSG), NADPH id, BADLWEA L V5 F
FAr-Instv s rRELL 2 ANVT 4 F (GSSeG) &, BMALEIZ VS L /v (GSeSeG) & GSH
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a) FNyFF o)t FY Y- BiEE

TNEFF VA F T — LM, Little DF7EEIZHEV, NADPH OWRILIZHRT % 340 nm O
HEOBWA I &Y W L7z BEIE, BRMLKE, -7 F Ve FOutdoF, 7xvE Fos
VAFY Fe vz, BRUSEAEK (1ml) &, KO#@Y TH5H 1 50mM ) Y EA ) 7 AEE# (pH
7.0), 2.0 mM EDTA, 5.0mM 74tF b YU A, 5.0 mM GSH, 0.8 mM NADPH, V¥ F4+ 1L ¥
75—+ (0.24U), 5-25uM L bW, KiSid, 0.2mMOE FOALAFL FOEIMIE - T
BMa L7z 77 2 70, BRIGETLS, L AAbEWH 5L, € FuLt Y FEBRWTOIE
L7zo BERRUBIE, 37°C T4 5720 NADPH O5FHtAREIE, 6,220 M tem 1% iV 72,
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TNEFA VLY sy —EiEMHE, Carlbergs HDFFEIZHEY, NADPH OWIRIZH# T 5340 nm
WL DA & 9 E L72"s BERFUGHAE (1 ml) i, KO@E)TH5D :50mM Y VEEH ) 7 A
#EE W (pH 7.0), 25« M GSeSeG (@ A\ iE, GSSG), 0.1 mM NADPH, 1.0 mM EDTA, 7 V¥ %
YVEs - (0.22U) RIBIX, VI FA VT2 5 —VYORMIE > THtEL, BEERID,
37CC4j » 720 NADPH D4 FRAMRIIE, 6,220 M Tem ™ &2 v /2,
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HHEERA s 0= 275 7 4 —id, (COSMOSIL 5C18-AR # 9 4 $4.6X150mm, 74 5 14 57 A 7t
B) MV, @ 1ml/ min TIT o 72, BEIMEICIE, 4% 7 b= M) %EE0.1% ) 704 ofif
BEKE % FV e 7 F FiE, 220 nm BT AU L DR L7,
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Fig. 1. Glutathione peroxidase activity of glutaselenone.

Table 1. Glutathione peroxidase activity of diselenide compounds

Molecular activity (min~!)

Se-compound

H,0, cumene t-butyl
hydroperoxide hydroperoxide
Diphenyl diselenide 0.76 0.54 0.18
LL-Glutaselenone 0.97 0.47 0.21
DL-Glutaselenone 0.42 0.23 0.11
LD-Glutaselenone 0.11 0.08 0.04
DD-Glutaselenone 0.07 0.05 0.02
Selenocystine 0.14 0.15 0.08
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N7y OENVIEMEE, BELAZICE LT, FhFER, LLEMAE, 0.97min~'; DL BHAF, 0.42
min~% LD #M44%, 0.11 min~ % DD #4K, 0.07 min ' Tdh o7z (Table 1) T2 NFEL /) VD4
BOTTAFLAv—IE, A FOoVAFI R (A PVt F TR, -7F e Fay
FFUR) RBEEE LB AICL TN FF RV FF T —BiEWRER L (Table 1) ZO:#E1L
KFHT HHAER L, LL BBEAOEE, 7 A e FaudF T K (48%), t+-7F)v ke Fu)b
FETF (22%) Thotzo.

F7e, BERMEOIVYFA4 2T A Kn iz, ZhEFh, LLEME, 0.088 mM; DL R4,
0.23 mM, LD Bk, 0.23 mM; DD ##4K, 0.54 mM TH Y, F7z, BELAKEICH TS Km HI,
FhEFN, LL B4, 0.1 mM; DL EH4K, 0.11 mM, LD £k, 0.12 mM; DD £¥%4E, 0.28 mM T
Hole T, LLEREOAEKL FOV A3 FIIHT5Knfild, 7 X FotFd §
(0.32mM), +-7FNe Fa~tF T F (1.46 mM) THotze CNOLDERDIS, VI L v
DAFEOTTAFLAY—BOINE F ARV FF T F—EHEOERIE, IV EL ) v OIRE
(FNyAF v, e Fa~FFTF) T 5HMMOZEICEIEEZ LN,

INFTIZ, WLOhDELL AMLEWD, inviw IZBWT, FVIFF NG F Y- iGN
BRTIEPWMEINTWAEY, 2TV Y (2-7 22 0-1,2-RY PV LY = V-3(2H)-F V) i
W FF A INFF Y BT TR, RIE, fiMba L, SEOEBER LR, 7,
AR, V7oV TR LR, TRV OB 2O NS T F RV F IS EERRIRT L
DS NS S NFAS, F ORISR, REBESATREVY, Koy, FVIFFroRL Y
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Fig. 2. Reversed phase HPLC profiles of the reaction mixture.
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Fig. 3. Proposed mechanism for glutaselenone-catalyzed glutathione peroxidase activity.

AFAVTFATTHLINI XL ) vOLEDTIT AT LA =75 invio BT, Z VT FF+
VAL F VY —PERERTIEEBEOPIC L, ShE, L YRTFRORT IV F A R
VA FT T - BHEEORDOETH %,

Hald, FVIEL ) YORT IV FF v vt F 5 — BIHEO SHE T LM T 572018,
B AOBE, FEdiiore FMWIF A -y L VIBERV ) ANT 4 Fid, BERK
ek LCHERELY: (Fig 2) £72, FMFFF -l VREXLV ) ANT 4 FRUT
NyeL )y (LR &, FVPF 4 Loy —EOREIE RS hhole —T, BREILKERD
HETTERL, ZFVFF 4+ OFEMCE - THET 28800 % s EEE, SHREEER7 v b
5574 — DR, Vs el ) vk L i = B (GSeOH) LME SNz (Fig 2)o MLEDKERDD,
Iyl sy (BEE) i, FVvy sty (BER) CLoTEITSA, Zvytl /) v (BTE)
W2l ol B RORLAFY RFEDORIBIZEY, ZVFEL /) v A= VBRERY, TNV TFd Y
LS TEBILSN, VT L) v -y T iREEL /) ANT 4 FeBHEK, SLIK7VE T4
VL BBTEARS, SNY T4y (BEE) 2ERTLEEZLNA (Fig 3).
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