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B1. SP-22L 2By ¥ 37 HE DOHE.

SP-2200 7 I JBERMN EMORVAF IV FRFF I L%
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XA FERESED, A—N—FFH L FER
WAL & 0 BB LRFEZEL S, BRILKEIRX
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ZoDKB Y 8y (SP-22, mt-Trx, mt-TR) BL U
NADPHFHETICHMILKFEICL 2NADPHO BRI
(340nmDWEFEELEIL) ZMEL /2.

NADPH + H X mt~’1'R“X mt-Trxm,X SP-22, XROH +H,0
NADP* mt-TRred mt-TrX ox SP-22,04 ROOH
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ETHY, BHHOBRBDOATF v 7 THWI/-NADPH
WCEDBIEMELD, ZO®HBAICERZCLYHAE
AL L= L 2RBLTWS, M4 ISHEREOW
WARS M VERT., ERIEEICEACL-BE
(BALR), SMIINADPHZMA TRITLLAED R
R7ZMVTHDH, BIUBESLITAHRO T o X4~
ZMABLEHUBALRHOARY MR-, Zh
BDANRYZ PVITHMREDOTR, 7 NV&F4 V8T
BE# (LLFGR), VER7IF - Fe Fu¥yF—E%
DIANT 4 FRIGEFZEDANRY PNV E—HT 5B,
%D E{L DK & v463nm & 540nm P SEEEAL 2l €
TA5ZLIZX YNADPHIZ & 2B 1LE il & 2 17
W, BEOBELZRD:. FOHED5463nmilB
J A5 FRABREBEEET S L11500L ) EHF
Lz, oM IR T4 Y OBEEID
SGFBEREEITIZ—BT 5. HHEREFEOSDS-K
VT 7O NT I FERKBICX20FRIEH
56,000, 4 Vil TiX#100,000TH - 72D T, FE
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mt-TR 151 [ ccm HI IATGGRP RYP|S EYGITSDD 200
human TR 151 PH IKATNN Gt 1A TGERPER YK D EYSI3SOD, 200
human GR 151 MKPTIENRG (&----| IHEINER STRHESQ ARG 1 TS D! 200
mt-TR 201 ch TLVVGASVVA LECAG] anM 250
human TR 201 NP GKETLVVGASYVARLECAGY cv Do-* 250
human GR 201 EBLIER SYIMANGUIE VMY DKVLR SFDSY 250
mt-TR 251 1) RIL G(A PGQ Q-- LRVT.uV DL RKDA 300
human TR 251 I TEAG TPGRIGUVA ST EITE 300
human GR 251 I NCTEEL NAGVEV EV TLS GLEVSMAIN] PGRLPVMIMI 300
mt-TR 301 TF PE SLN B(rcml&'v il P'_IYAI 350
human TR 301 EYI ACHRQIGH THEK omvp IYAL 350
human GR 301 POVDCHHIWAT GRVPNTIDLS LNKLGIQTDD EFQ NI GIRE) 350
mt-TR 351 RTS [BLM-] 400
human TR 351 rpvumcm LAgRL AGST VKC- 400
human GR 351 TPVAIRAGR WIFEYKE [SKL| HPPI 400
mt-TR 1 AR «SEEm EV FY F Tvan mvc REP 450
human TR 4e1 A [3<HGEENTEY THip) RD <Ic 450
human GR 401 RVETEIKT WS TSIETEMYH ANTIGKT - KMVL 450
mt-TR 451 PoL] GPNA(;EV c LGI (GA HPTCAEE AK 500
human TR 451 GPNAG[V QG cc| HPICAE F 500
human GR 451 -| Q [BLGCOEMLI DF SL 500
mt-TR 501 Tmu Pwm

human TR 501 S ILQ

human GR

7. FALVIFF Y UVREBHE (I F2VFYT7BLY
MIRE) L7V F4 VRBEBFELDOT I BRI,
mt-TRO7 I JBEFIE e b - FF L FF P VBICRE
% (TR) BXUe b - Vs F+rBuEHE (GR) L1
L2 WIS V37 ONFKIRGE.

ZOBFEIZLTICRY
OCHIREDTREZR L Z S V2 THBDT
mt-TR & FE5,

SP-22/mt-Trx & mt-TR/INADPHO RED H v TV >
J . mt-TROKHTIED o IXODTNBE EFZHER
LLTHWZ2%, XiZmt-TRAmt-Trx %8t L,
SP-220BFMEFRE LTRELELZNEI 22N
Rz WRLEZ20% 82 (SP-22, mt-Trx,
mt-TR) {CNADPH: B & L CTHELAE (72
& tert-butylhydroperoxide) # iM% T, NADPH®
it (340nmOWEZEIL) #WEL. HS5ICR
BB L HICBEILAKE (F72idtert-butylhydro-
peroxide) %#WMZ % NADPHAE LE /=A%, & -
DEIBRZEDDI YR DI HLDED—D % BENWT
bRONEN 572, $/ZNADPH® b ) IZNADH
rMATHRON R o7, COREBIUTINT
TORKREZHREL, K6 IRTETIZERHETE
HIPa vy FYTHET LI LN SN,
HIETREDIEE : M7 I2mt-TR - cDNA LA
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AGCATCCTCCAGGCTGGCTGCTGAGGTTAAGCCCCAGTG FRAAAR A 05 0 "% "q-gg
S I L Q A G CSecG * A 2220 ral. €6 ¢
491 499 X€ L Pe
u_ A Vg
Bovi itochondrial e o g e
ovine, mifo human TR mRNA -8
GACCCCACAGTAACCGGCTGCTGAGGCTAGGCGGCCATC xSa
D PTVTG CSecG * oo F
503 511 s
Lol el
B8. mt-TRE & MEMETROCKHE 7 3 / MEF & 1 LA
1580~ /TN
FERCH. ,(f:p
V) VRTA VEBEOT I BREFIERIET S S B
mRNAIEERF) &R Y. Sec, ¥V YRAFAL V5 * & R
. £
Eak>. ,cG Gu-c’c
c'uoh
0.1- "1ss0  bovine mt-TR mRNA
o X10. mt-TR mRNA ®Selenocysteine Insetion Sequence
- ié%?* (SECIS).
. 6¢é mt-TR& & MEIREF + L F ¥ ¥ ¥ BIEMEMRNADS
s - S FBTERICR VM SN BSECISE EX bh BRI L 2
S {% DZRHEE TR
g -
s WA H2FBICHFEL, €TOmRNATIITGAICH &
< - ZVYrDAFRYHESHY, RiHI—o0#KEIF
o YTHLHTAAPHFLETS (K8). 7 Ymt-TRD
S mRNATH AR TH 2O Tmt-TR L L/ ¥ 2

Retention time (min)

9. mt-TROZREY (X7 F F) OHPLCIZ & 2 58k,
H¥mt-TR%® ¥ Fu 54 +—¥Lys-CTHIW %, 2D
757X s HPLCTHEEL 7=,

FIAOEMRLA7 IV BENE e MRETRE X
U PGRDO T 3 / BRELY) & DB ERT. 7 Ymt-
TR& b MR EATRE OMRIHI354%, 7 ¥mt-TR
Lt FGREDHFIMIX34%, F/-v MEREATRE
t FGREDHFIMIZ34% TH -7-. —Kk Mg
HTRE Y VHIBETRIZNBZOMAKZ D - TH
D, mt-TRIZMBETRE IR LZ2HF LI AL TD
TRTH DB EHbhrol. FADS X U'NADPHE
B E BB EPLELTRELTVWE DD
YATA YR ELHBOBRNG =200 s TR
HEhTWw3,

L/ RATA4 DORE 19964, Tamura and
Stadtman' i & b Bfiadenocarcinomaffifgic B VT
LY EELY U ERBL, ThHTRTHS S
ERRVWHLZ L Y AF4 Vi@ EIRRIED
FYeLTHWHRATGAILI—FERTWSY,
v POTR (MIlLE) TRELV Y2574 VIidCK

TAVERELTHAH)EEZXON, £2THLY
YRATA VOFEEHRT B0, HHmt-TR%Z
)Y VERMCYNT A S r 7 —ETHEL, 7
7 A FEHPLCTHE® (H9), €OE—7
ZTOF-MSTH#M L7, £0O&%203mind ¥ —7
PEID»SFHEENRLELL ) VAT 4 Y EELCK
WRTF FOFFRE—K L. SORTFFET
054y Y= T Y TRIIMELZEZS, &
VI)VATA 2D THRE) ORFI»XELR
7=

S 512195minOE— 27 ZKRWD 207 I /&
Sec-GlyZ RARTSF FTHAHZLHMTOF-MSE X
074 v &l SVIREDE S gt SV A QU I T: R ¢ AT
LbbTGANEL ) VAT A4 VICBHRENT, £
DARDOZEETHAHEIE T F L LTHEEL, CK
A 2 FRERIT TV HEEDTFH—E (¥20%)
ETaIENbRoT.
TGAMRIEIFELTHET S, EL) ¥
A5 4 VICBREN B2k, Selenocysteine
Insertion Sequence (SECIS) & MIh 5ER¥|ASZ
DOmMRNADIHEMRFBUHEET B0 L) »THRE
Xh5, SECISIE—MICATFA-N—THiIER LD,

NI | -El ectronic Library Service



Uni versity Medical Association

34 . WCES 4515 H2%5 (2002)
Small TR Large TR Crlthidia GR. s abidopais GR
E.coli GR E.coli TR
b ALY G R EL) —BoTSEIWEY an hmen G
B EURER (REIES) % B < TUREM S o
(I bavFUTEEY) clamdim
GR ‘Schizosaccharo-
FA ~35K ~55K _— Socvaromyess T oot
oTH- |
AL ICH L FAD FAD "'"““[°-"‘“’;:;f‘mm m."""“" ™ omat TR
CXXC CXXXXC Plasmodum TR
CysSec

Redox active Cys®fiiit NADPHF x4 YN FADF A4 YW

F1. ZoD8 4 FDOFF L FF T VBITEEHE

ZOMITEHSFIZAUGA, V—TEFITAAA L WD
BHAE D oTWDEIENMORTNESY, & ¥mt-
TRB L Ot MHIKLEDTR - mRNA D3 FERH R IR
WCIEBNIRT & ) RERMPFAEL, ThHSECIST
horEEZOLNE (X10).

HEREE I TRENZFIVT7H 6L P ETIELA
EFTRTOEWIIHFETSHH, ChbiEo05 4
ZiaFohns (F1)., B EZALEBEDO
TRTCBIVBBLE—HOTHEEBREYWDTR
(small TR, 4 F&E35K{L) & ZDMOEHEN O
TR (large TR, T &50K~60KfL) TH 5. ki
NADPH%* BTt 54k L L, TrxZ®IXT577¢E

VEBEET, BELEZODY AT A HIEEERAL
(BAL®ITHL) 2R LTVS, LHALIDTD
DIALTOTRIZF AL VEENRLZ->TEY, 7
IBERFOMRAEDIFEA LRV, EEHEOZ
DDYAFA Vidsmall TRTRZ2oD73I /) B%
12X ATNADPHFK A 4 YICHEETDHDIZHNLT,
large TRTIZ 4207 I /8% I EATFADF £
A VICHEET S, RdDKELi#Evidlarge TRIZHE
ZOB LB ITHLELTEL VATFA v EDD
EThH. ThHZonF 4 FTOREEIIME OB
ERTCALESEZ D OBEICHEILLDDEEZD
hTwa (KGR .

—Flarge TREFEQT YV —% L DOGRIZ, N7 T
V72O PETIRTHL7Z 7 IV—IZRELTE
9, large TRIZEMAEW25IE Lz, KRR
WEIICGR2 S5 L, #ELT& b0 Bb
na, ,

I bavFY TR, HERROEBAEY OME
X 7z o 72 ML R M IR P 36 4 L 2=k L T
b0t EZHLRATWS, IFa Y FYT7DOTR
A E B Dsmall TRTIE % {large TRTH o7z L
W9 Z EiE, large TRASGRA H 50, #E L L7,

E11. FALFF YV BEBEBLIOIV S F4 VR
B FERIET ORMH.
HMAnEWoF+ L FE Y VRITEEE (TR) BXUYS
vy FF @IichEE (GR) 7 3/ BELY % Clustal WiC &
DL, BREBMEERLZ, A= 23—i21%4
Yo7 IBERKEET. TRAIBIUTR2EZELE
NHREBITIPa YY) 7OTRTH 5.

MBI L2 A3 o TV - TREfAFidlarge
TREZFICEEBZ O EERLTWS, 3
P2 Y FY7TREMBETRIE, TREGRA KL
7o, BRI L7z & v ) KRR
Azt nEohTns (H11).

NIWFAFILRXFD D T3 =

SP-22L HIFMEZE O F v X2 W@ENZFYTHH
L FFTESEFETLAEYILOLBH, F-1TF0

‘(DNARZ U—=v 7 8hTHEY, Fhbdid7 I/

BEHID S 62DV —FIIHFENRTVE (R
2). Prx L II VIIRAIREIC, Prx I b ¥ F
Y7 - M)y 7 RACREL TV A, Prx IVIENK
WA Y ZrFvedbb, MFEPRICRVWHENS,
¥/, Prx ViRI bPa VRO TRBITY 7PV ED o
TVELDERVFF VY —LBIF VI F NV ED -
TWAL0XHY, THODFNVFTRTIRET S
bortBbhs, Z0) BLPrx I~VidTrxkx &4
54LTWA, Prx VidTrx®OMIZGSHD Bt 5
&2 Y S B, Prx VIidin vitroTidDTTHEF 4
5B ENRDDPo>TWADA, in vivollBIT

747 R B NVFFYVFFV Y
{54k

Prx 1 Mkt Trx PAG, NKEFA, MSP23,
OSF3, HBP23

Prx 1T MM . Trx TSA, NKEFB

PrxIl XFaFY7 Trx SP-22, MER5

Prx IV 5Yi% v 3”7 Trx, GSH AOE372

Prx V. AR FIy—2»a Trx PMP20, AOEB166

IbaryryY7
Prx VI Mk (DTT) 1-Cys Prx

£2. VAFFIVLEFFYY (Prx) 773 —

NI | -El ectronic Library Service



Uni versity Medical Association

IbAVFYT - RAVFFRILEEFV Y 35

2B TRGEREITHTH S,

Prx I~VTIEBILZTERICHES LT3 D
DY RAF A v (SP-22TixCys47 & Cys-168) 23dh b,
ZTORABOT I/ BEFNIVISRFIRTVS,
Prx VITIZCKEH O Cysit @iy A HFELEES, 1-
Cys RVFFIUFFIVERFIATWS®, CK
WM DOCysiZTrxh S EBF 2T B 72DITLHT
HB7:DPrx VIdTrx 2 BFHS5H L TH5Z LT
E%wv, b, Bk, MOPrx®CEKMHCyshty)
EOMBHEIE VA, EHICHEE L-CysHCR
WITHARVWHENRTEY, Prx VITH ZODCysHK
BB EDE ) THA.

SP-22M&EFAIICH (T B RE

B A4 BRI B IS BWCSP-22 (Prx ITI) #Ew

HLUZ2% BIEREEICBOERICHRTIDOPrx
PEBAMICKRICEELTWS, ZORIEEY VEIE
BREATREMBSY ¥ /82 D#03%, I bar kY
7y n81%, £/ ravyFYT o< b
Vo7 A1) TIES5%ELICHET B9, SP-2272
3T, SP220BFHEREHRTH HTrx/TR
PiDEHFAETHHEDRTREATH 5.

BIEREZIATOAL N - RAVEVELERBSTD
D, 2704 FERRDKBILEHRIZI Pa v FY
7EERIZBAEL TS, Cho3BELHELT
5—RTEBERNEZETHS. T2, ChoOKR
EBZCBFZETTFL FEF Y UBTREHED 3
PR TICHELET S, CNODOBRIKREONE
UBFELRETZ7-0, RITRE BT ARLEE
DEVERELTHLhTWASY, FFLFFY
Vo RVAX VY —EREERIIREREI PV F
)7 CRATAENBE L LT B0 KRICHF
ELTWwEd0LELIOND, F72b)—DODRT
a4 N - RVEVEARBETH 2RI TIZEOHR
YHiIZBWwWTRA7uf FERMRTHLITA T4 v
A0 A% R S D L L B X T HISP-2240 I i Tk <
Yt &, 25704 F - FNVE Y ESP-22L DMK
BRI TN5S,

Prxid2 FFoMPAIASL T EETORBETRR
ENTWw5, PlziE, SP-220° Y X - KEQT S TH
AMER5® {3k 1 A % 5L 338 L 22— 8
HZRBAWMT AmRNA L LT, PAG (Prx I) 2

MR E & BfR LAF & LT, NKEF? i3+ F
a7 vEF7—MBOEXEAETFELT, T/,
MSP23* IZB{LA P L RICK D FEENE 5 V32
BLLTRARIATWS, KEOEEEEZIIDNA,
FIONIBFIHRLGGEREZ D, PROFENS
B#FZ, YI7FNMEECHEESELTRY, LLALE
AR GAHEEWMECTH L EBFEWHS»CE
S>TETVE>D, MRNOEERE GRERILAKTHE)
DBERPICPrxiZEbLbOTHEELZHZ LT
5. HiADPrxRREOBENLDDIB LI, F
FUFF Yy - RV F ¥ —BRIE, MM,
THRM=VR, BPAFIIHERLTVEI LA bdo
TETWS, FAVLFFY Y - XA F 5y —EE
FROBHEREBIZ7 B b — R 2 WH Lao, RAM
RTHMLTWwaE ZEAREIRTVS, AR
IbAFIAEKREEZERTELDOTI P ary FY 7L
RAEST 2% T - TH MG - MEH B0 ik 7
RPb=YACHESLTwWBRI 3 HHICEZILR
5.

2EXR

1) Rhee SG, Kang SW, Chang TS, Jeong W.
Peroxiredoxin, a novel family of peroxidases.
IUBMB Life 2001; 52: 35-41.

2) Watabe S, Kimura T. ATP-dependent
protease in bovine adrenal cortex. Tissue
specificity, subcellular localization, and partial
characterization. J Biol Chem 1985; 260: 5511-
5517.

3) Watabe S, Kimura T. Adrenal cortex
mitochondrial enzyme with ATP-dependent
protease and protein-dependent ATPase
activities. Purification and properties. J Biol
Chem 1985; 260: 14498-14504.

4) Watabe S, Hara T, Kohno H, Hiroi T, Yago N,
Nakazawa T. In vitro degradation of
mitochondrial proteins by ATP-dependent
protease in bovine adrenal cortex. J Biochem
1993; 113: 672-676.

5) Watabe S, Kohno K, Kouyama H, Hiroi T,
Yago N, Nakazawa T. Purification and

characterization of a substrate protein for

NI | -El ectronic Library Service



Yamaguch

Uni versity Medical Association

36

6)

7)

8)

9)

10)

11)

12)

13)

14)

IWOE%  H51% %25 (2002)

mitochondrial ATP-dependent protease in
bovine adrenal cortex. J Biochem 1994; 115:
648-654.

Hiroi T, Watabe S, Takimoto K, Yago N,
Yamamoto Y, Takahashi SY. The ¢cDNA
sequence enéoding bovine SP-22, a new
defence system against reactive oxygen
species in mitochondria. DNA Seq 1996; 6:
239-242.

Claiborne A, Miller H, Parsonage D, Ross RP.
Protein-sulfenic acid stabilization and function
in enzyme catalysis and gene regulation.
Faseb J1993; 7. 1483-1490.

Yamamoto T, Matsui Y, Natori S, Obinata M.
Cloning of a housekeeping-type gene (MER5)
preferentially expressed in murine
erythroleukemia cells. Gene 1989; 80: 337-343.
Nemoto Y, Yamamoto T, Takada S, Matsui Y,
Obinata M. Antisense RNA of the latent
(MER5) inhibits the
differentiation of murine erythroleukemia
cells. Gene 1990; 91: 261-265.

Kim K, Kim IH, Lee KY, Rhee SG, Stadtman

ER. The isolation and purification of a specific

period gene

"protector” protein which inhibits enzyme
inactivation by a thiol/Fe(1II)/02 mixed-
function oxidation system. J Biol Chem 1988;
263: 4704-4711.

Chae HZ, Chung SJ, Rhee SG. Thioredoxin-
dependent peroxide reductase from yeast. J
Biol Chem 1994; 269: 27670-27678.

Watabe S, Hasegawa H, Takimoto K,
Yamamoto Y, Takahashi SY. Possible function
of SP-22, a substrate of mitochondrial ATP-
dependent protease, as a radical scavenger.
Biochem Biophys Res Commun 1995; 213:
1010-1016.

Watabe S, Hiroi T, Yamamoto Y, Fujioka Y,

Hasegawa H, Yago N, Takahashi SY. SP-22 is
a thioredoxin-dependent peroxide reductase in
mitochondria. Eur J Biochem 1997; 249: 52-60.
Stadtman TC. A
from human

Tamura T, new

selenoprotein lung

15)

16)

17)

. 18)

19)

20)

21)

22)

23)

adenocarcinoma cells: Purification, properties,
and thioredoxin reductase activity. Proc Nat
Acad Sci USA 1996; 93: 1006-1011.

Stadtman TC. Selenocysteine. Ann Rev
Biochem 1996; 65: 83-100.

Low SC, Berry M]. Knowing when not to
stop: Selenocysteine incorporation in
eukaryote. Trends Biochem Sci 1996; 21: 203-
208.

Kuriyan J, Krishna TS, Wong L, Guenther B,
Pahler A, Williams CH, Jr., Model P.
Convergent evolution of similar function in
two structurally divergent enzymes. Nature
1991; 352: 172-174.

SW, Baines IC,

Characterization of a

Rhee SG.

mammalian

Kang

peroxiredoxin that contains one conserved
cysteine.. J Biol Chem 1998; 273: 6303-6311.
Hornsby PJ, Crivello JF. The role of lipid
peroxidation and biological antioxidants in the
function of the adrenal cortex. Part 1: A
background review. Mol Cell Endocrinol 1983;
30: 1-20.

Hornsby PJ, Crivello JF. The role of lipid
peroxidation and biological antioxidants in the,
function of the adrenal cortex. Part 2. Mol Cell
Endocrinol 1983; 30: 123-147.

Hanukoglu I, Rapoport R, Weiner L, Sklan D.
Electron leakage from the mitochondrial
NADPH-adrenodoxin reductase-adrenodoxin-
P450scc (cholesterol side chain cleavage)
system. Arch Biochem Biophys 1993; 305:
489-498,

Prosperi MT, Ferbus D, Karczinski I, Goubin
G. A human cDNA corresponding to a gene
overexpressed during cell proliferation
encodes a product sharing homology with
amoebic and bacterial proteins. J Biol Chem
1993; 268: 11050-11056.

Shau H, Huang AC]J, Faris M, Nazarisn R, de
Vellis J, W. C. Thioredoxin peroxidase
(Natural killer enhancing factor) regulation of

activator protein-1function in endotherilal

NI | -El ectronic Library Service



Yamaguchi

Uni versity Medical Association

b VERYT RVFFVLFFVY 37

cells. Biochem Biophys Res Commun 1998;
249: 683-686.

24) Ishii T, Yamada M, Sato H, Matsue M,
Taketani S, Nakayama K, Sugita Y, Bannai S.
Cloning and Characterization of a 23-kDa
Stress-Induced Mouse Peritoneal Macrophage
Protein. J Biol Chem 1993; 268: 18633-18636.

25) Lo YYC, Wong JMS, Cruz TF. Reactive
oxygen species mediate cytokine activation of
c-jun NH2-terminal kinases. J Biol Chem 1996;
271: 15703-15707.

26) Monteiro HP, Stern A. Redox modulation of
tyrosine phosphorylation-dependent signal
transduction pathways. Free Radic Biol Med
1996; 21: 323-333. _

27) Ginn-Pease ME, Whisler RL. Redox signals
and NF-kappaB activation in T cells. Free
Radic Biol Med 1998; 25: 346-361.

28) Baker A, Payne CM, Briehl MM, Powis G.
Thioredoxin, a gene found overexpressed in
human cancer, inhibits apoptosis in vitro and
in vivo. Cancer Res 1997; 57: 5162-5167.

29) Ichimiya S, Davis J, G., O'Rourke DM,
Katsumata M, Greene MI. Murine thioredoxin
peroxidase delays neuronal apoptosis and is
expressed in areas of the brain most
susceptible to hypoxic and ischemic injury.
DNA Cell Biol 1997; 16: 311-321.

30) Zhang P, Liu B, Kang SW, Seo MS, Rhee SG,
Obeid LM. Thioredoxin peroxidase is a novel
inhibitor of apoptosis with a mechanism
distinct from that of Bcl-2. J Biol Chem 1997,
272: 30615-30618.

31) Yanagawa T, Ishikawa T, Ishii T, Tabuchi K,
Iwasa S, Bannai S, Omura K, Suzuki H,
Yoshida H. Peroxiredoxin I expression in
human thyroid tumors. Cancer Lett 1999;
145: 127-132.

32) Chang JW, Jeon HB, Lee JH, Yoo JS, Chun ]S,
Kim JH, Yoo Y]J. Augmented expression of
peroxiredoxin I in lung cancer. Biochem
Biophys Res Commun 2001; 289: 507-512.

33) Noh DY, Ahn SJ, Lee RA, Kim SW, Park IA,

Chae HZ. Overexpression of peroxiredoxin in
human breast cancer. Anticancer Res 2001;
21: 2085-2090.

NI | -El ectronic Library Service



Yamaguchi University Medical Association

38 ‘ INOES  $51% £25 (2002)

Thioredoxin Peroxidase System in Adrenocortical Mitochondria
Shoji WATABE

Basic Laboratory Sciences, Fuculty of Health Sciences,
Yamaguchi University School of Medicine,
1-1-1 Minami-Kogushi, Ube, Yamaguchi 755-8554, Japan

SUMMARY

We identified SP-22 that had been found as a substrate protein for mitochondrial ATP-dependent
protease to be a thioreoxin peroxidase in adrehocortical mitochondria. It catalyzes thiofedoxin
dependent reduction of peroxides including hydrogen peroxide. Adrenocortical mitochondria also
contain thioredoxin and its reductase different from the cytosolic counterparts. We purified these
three mitochondrial proteins and determined nucleotide sequences of their ¢cDNA. These three
proteins constructed a new electron transport system in mitochondria to reduce peroxides, protecting
mitochondrial components such as enzymes and nucleic acids from damage by reactive oxygen species.
Adrenocortical mitochondria contain several hydroxylases for steroids and an electron-donating system
for them (adrnodoxin and adrenodoxin reductase). These oxidoredutases along with the mitochondrial
respilatory chain vigorously generate reactive oxygen species and the adrenal cortex is known to be
active in lipid peroxidation. Therefore, the thioredoxin peroxidase system may play a crucial role in

maintaining mitochondrial function.
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