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LTI hEESR - TV N4 RNBILEEE &
HIVIR = )V T g

TR - NEJLEER & KRR R/ BouiEE D
I3, ARE w7 2OEE SR T S & 51, NADP)H
BEICTATE R, 7 RrHDINNEF R EDES
FDOANR=NALE LR ICT D2 —HOBETHD
(FEH, AR, FERIR). REEENEHI N2 -
ToHES, MR, DTESNS TRk THHZ L, K
HROMBRENA— =T v 7T L bR CER
BRI Tz (BHATLR) . Me— o3RIk E A
FERMECTH 1203, BRERNBEL OfER THIEENR
HDoNIZZ ELWMEDOHEE, IOHIREALIETE
7.

SC, BMELBENRZ L, TAHR-7 NE kR
I, gL LTE, N A—RA VA T—F LHEL
LR R AN VUVEE (BIRMEE) 28 L, N- KM
W2, TEMERBUZE D 5 Asp-lyr-Lys-His 7 X /B D
Tetrad ZH L, Asp, Lys, His 28, I&HEHLTH D Tyr ik
#% general acid & L C, B2 AT 2&EE2H - T
Wo. —F, EHNUKEEEEFEICBERIT, N- Rl
MR THAIV Y DU X7 LAF RN (2 2~
A= R) L EbiL, C-KiHlIZ SerTyr-xx-(Thr/Ser)-
Lys ®7 2/ E&O Triad EHEEELA L, A CL< Tyr i
general acid & U CTIEMEFOE L THERET 5.

5T, REREECEBOTYH, REFLEMESEY
R E ORI RN DT ST, AENOYE O
BIGICHEET 52 LIIMBEROEZMETLHH. T2k 2
i, BREICLDEBEA~OEENR S TN, B
A b ADRER, EERENMEE SN D EEHERILSE
X, REANY TH D 4-hydroxynonenal <° malo-
nialdehyde % 45 & 3 % f& %4 @ carbonyl K434 < pEA
EN, Z T EOHNEKR =L DNA ~O GRS
7% EDEBR D ~DEE, &5 WITEEBE S FFO
B, HBOINEENBESTHIAT—REHLTOTY
HNDEELTIR N K D 5 37 B OEEESS DNA ${0])
Wrig &, EELMREELZEETS. ARIE Iy T
A (GSH), TRAanr v r#ba 03I ¥ I E &b
HETHEL DRSS THORTAINBGFEL, HFELLAE
FEBHELTVD. 512, 2L OEMITIZINEF A
FooRART2T7—8, X/ VBTEELD VT VEF

SFH AT

AU ASNF X E =B LS OFBREEER b R
FEL TR, MARYEE#EE L THEL WD, F
bbb, TNOEERIL, BBEEMHDLNNIT AN E
DIEVERRFR 7 T2 EAT D RIBRA TdH % prooxidants
DFEANHIRC /iR % 38 U CER LAY R b L XL fE
TWo. 7/ b= METBERE RSN KRR 1E ol
#HRARICMILA P L ADRRO—>TH BT LT &
R, 7 hrdd0EFx s ARESND VR =LA
WMELORERT A —VICETRB#T D22 L12LY
prooxidants DFRETH Z L N L EELETEETH
L. MDD, TR -7 FECEBEDO—D2THLE I
Ve RaUd—UBUKERERIL, IVREIZR T, Hil
YHRIDOUATTF U DOEALEIA b L RSE L TR
WEEY, BRELTHEA~OEIMEI .2 7,
TAT e FEITEERIT, HERFICRT DIEEERRLOE
TEEBITRAN LR L, %I L e Emb b /& e
WThHoHrT LT e Fe BB+ sttt rans.
D TS OREBIHIEBERE L, RICERSo®mE L
Epidermal growth factor, extracellular signal-regulated
protein kinase ¥ # 44, Vascular endothelial growth
factor? 7 EREAD L AIREM B RE SN TVD. 51T,
v a 7Y a U/ATD carbonyl reductase (E, HHAIZ IS T
LA N LA Z o H L L TR O
RZEZBIE L TnD Z & bRIEBINTE D0 ER{LAY R
FUABGEIE VD Hin b b EERERTHD.

ET, BAEMR b L RIS K 0 5EE 2T TR 5
i%, phospholipase Ay 72 K12 L0 T 7% N EE7R L)
D =4, prostaglandin (PG) 72 EDREA~E DM
5. ZINODOEKAYMEITE b TRWAREM & K-
THY, BIEFRA FLRIZE D 20 OEENYE DR
ENL, BACRFREA V70 EDERITH T DEE T TR,
HMIRIEFECRIE R £ & < OAEBUERICEE S 5 2 & 238
Lz EanTD. ZORBITE, Z<OBERNEE L
TUW %M, prostaglandin 9-ketoreductase & % Vi 15-
hydroxyprostaglandin dehydrogenase 72 £ 7 /L K- /7 k
BRI K R R R B R BT ORI, &
WCABEMEOWHRICE L U, AFREREORIEICBE I - T
WHEZEZALILTVD., EhOTHEEN N &1L, R
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TrA FROFREA (NSAID), 72& 21E, 1 K2
BRI 2T 7 ip 8L, TRRETT VR
Rl (cyclooxygenase) 73 £ D PG A HR DBEA L [RIAR
12, WFEEREORRITMEVEELZZITS. Ak s iz
B 2 MifE#s, NSAIDICKVIFEL2ZIT5Z81%, 7
RRY ST Dk LTRED T 7 5T HEROFIEI
LT 5 2 & AHELBREE .

IO 2L, MBERTEORERN & bITmbiR L
AN U OBV M A R 2 & R IEEAE), (e
B STHPERINL A 2 -V 2 EBRICE W B Mz LTz,
ez, IAEF 4o (GSSG) & Eril
(GSH) DERDHRT (Wi cEEHRY) To, BE#R
EHEOEHZRImE A, TR -7 MNBEIGEETH
LUV Fr YA —VEKE#EEL T v F3a-E R
FIAT A FEBCEERIL, BB OED EFIZ N
BERIEMEIIIR T U, B o8l g EIEMIT A
L7eD Zhud, 73 BREERERORR, BERLT
NO T AT A P (Cys-143) & GSSG @ disulfide HiZ
S-S-bridge B S 4L T, #iEER O E &P -k R
ThHHIEERLMILES —F, EHBKHERME /B
BRI OWTHEL LR E/-. Thbb, KB
B IZ 5 3 X & 7= Chinese hamster ® 3 F D ## % ¥ £
(CHCR1, CHCR2 and CHCR3) &% \MIt b DDA
Wz BEHRIT, SHETCAIOIAAT LY BmVEZEWZRL,
BEBIEHEICERTIEEO b7 T b o @tk
MNED LD ARV ONERIEA LIS
NTHARND, BB A VAR A RT 2 & 2k
BLIEMETH T2,

BIE, MK ERESR/ETEERIL, #3000 0 kAR
W L UWI 30 ONLIRBRERRIE LTV 5,10 293 Th
BT 272 ) WWOX-domain % 9 2 EEHBIKREEER /&
LR DS, NEEINH], Alzheimer’s#s 2 WM L FLHE ORI
R RTEIRIZ VW T AT oA RRAEUICE D EHO
B2 BT tau X 3B O Y Ve 8 OEMED BRI
RHLND - 2L OW|ENLINITILHTY
5. £, ZOBEETIE, p73 = c-Jun N-terminal kinease
(JNK) CHEGRETR L THRREZBERT D Z L HHEE
I T34 —%, v h® carbonyl reductase iX, 5B
Bl O A o AHRIHEPER D I bbb Tk Y, £<
ORENRIN TS, 9 HIT, negative transcrip-
tional regulator &, LK EBRESR /B ThEHE D — DT,
GATA transcription-activating protein (AreA) ¢ N- A
IS LT, AreADKBREZAET 22 &LV, ZED
FTT7 e T ORBOMBNCEAET 5 Z L bHfEESN

= ALB YR TRER
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TWn. 5, T/R=-7 FETEEET 7 1) —O volt-
age-sensitive potassium channel g-subunit protein 13,
protein kinase C zeta & % (Z[F#H L T NADPH OfE&
HTHAHIN-KRIEB Y VBALSND. ZDF T HD
HEEICOWTIIREHLNIZR > TV 2RVDTH D
DB, AFVBEIISELIEX I LATF REEGIESLA
F o F v R ORRBERIEICE D > TO DO TR
LHEPND.19 5|2, TNF-a il X% apoptosis (IZF
Ccaspase-3, JNK, p38 mitogen activated protein kinase
REDAP-LIC R DTEMHILEZY T H 2 & bR SN TH
D, WE L BIRAVEESHER SN, £, B FOK
RAZE, RAORTIIEE A EREBORD LR
carbonyl reductase DHEEBRDH LI TEY (KREH) |
INDBA L —DRFEREDOREF &I OFEEIT 51 B 34
kDa DEER PV TH S Z &1 S5 WIIMHEFINIC T »
FOIRBEOBEZORBENEET LB RELEXR
PEDL L, HMERETDLZENTERINTWDRRIEHO
BB XU —OBEGHIEND.

FEREET D L, TR - MEICEER & AEHRK
FEEFR B UBERIL, MENICRE T R OMHET
HO, ANKR=ALEYEI U AR RE R
BOTITEBA L, BULLBRLLEADTHS
9. EHE& LT, anthracycline, oracin°benfluoron 7
EOHUEEFI, haloperidol, bromoperidol, alprenolol,
naloxone, natorexone X°timiperone 72 & O FAX#EEE4),
acetohexamide, befunolol, ethacrynic acid, ketoprofen,
loxoprofen = metyrapone, naftazone 72 £ D34, 4-
hydroxynonenal, prostaglandin, steroid, retinoid<°fiX
N TR—F Y IRICE > % monoamine oxidase D4
RHBREAITH 2 isatin (AEBLR) & 2V WEFERKAL
KFREODBRBEBERMEREPRINTVD &b,
WA & BIZHEFITE < OLEDHOIHIE DL Z &2
HESHTVS. LiL, MEOHEDENE, BRE
PEIZERS L CWRWATREME D & 2 A BRBERE @IS, IRAERY
RIBEVBRNEENS0HY, 4% ORI EERE.

PR, W#E D H D VITABIHEREE TORF NS
MR ENNE, RIABLUBIIRLIZE 1L, 282
U EETRLEST=Z V37BN M TRIELD
EMCHR SN TO RS TR SRV E WD Z EHH
BNCRY, B OB, FICELS DRI R E
ER{LAY R b L R & BT 2 5 DJRIK JERE & 5 U TR
TEORSRE R SICEERREZ R TOTIEROVNESE
A, RRIZHIF LTS,
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F1-A. b FEBEEKECRWNEERTWAT L R-7 B TEBEZERRFOU X b

Gene Location Name

KCNAB2 1p36.3 potassium voltage-gated channel, shaker-related subfamily, beta member 2

AKR7A2 1p35.1-p36.23 aldo-keto reductase family 7, member A2 (aflatoxin aldehyde reductase).

AKRIAl 1p33-p32 aldo-keto reductase family 1, member Al (aldehyde reductase).

KCNABI 3q26.1 potassium voltage-gated channel, shaker-related subfamily, beta member 1.

AKRI1B1 7935 aldo-keto reductase family 1, member B1 (aldose reductase).

AKRIB10 7933 aldo-keto reductase family 1, member B10 (aldose reductase).

AKRIDI 7q32-q33 aldo-keto reductase family 1, member D1 (delta 4-3-ketosteroid-5-beta-reductase).

LoopADR aldo-keto reductase loopADR family member.

AKRICI.1 10p15.2 aldo-keto reductase family I, member C1 (dihydrodiol dehydrogenase 1; 20-alpha (3-alpha)-hydroxy-
steroid dehydrogenase).

aldo_ket_red.1 aldo-keto reductase family 1 member C2.

AKRIC1 aldo-keto reductase family 1, member C1 (dihydrodiol dehydrogenase 1; 20-alpha (3-alpha)-hydroxy-
steroid dehydrogenase).

AKRIC1.2 aldo-keto reductase family 1, member C1 (dihydrodiol dehydrogenase 1; 20-alpha (3-alpha)-hydroxy-
steroid dehydrogenase).

AKR1C2.1 aldo-keto reductase family 1, member C1 (dihydrodiol dehydrogenase 1; 20-alpha (3-alpha)-hydroxy-
steroid dehydrogenase).

AKR1C2 10p15-p14 aldo-keto reductase family 1, member C1 (dihydrodiol dehydrogenase 1; 20-alpha (3-alpha)-
hydroxysteroid dehydrogenase).

AKRIC3 aldo-keto reductase family 1, member C3 (3-alpha hydroxysteroid dehydrogenase, type I1).

AKRI1C4 10p15-pl4 aldo-keto reductase family 1, member C4 (chlordecone reductase; 3-alpha hydroxysteroid dehydro-
genase, type I; dihydrodiol dehydrogenase 4).

DHDH 19q13.3 dihydrodiol dehydrogenase (dimeric).

ALDRL6 22q13.3 aldehyde reductase (aldose reductase) like 6.

F1-B. b MRAE EICRNEEN T2 EHBUK R RETHERE O A b

Gene Location Name

SDR1 1p36.1 short-chain dehydrogenase/reductase 1.

HSD17B7 1923 hydroxysteroid (17-beta) dehydrogenase 7.

HSDI1B1 1932-q41 hydroxysteroid (11-beta) dehydrogenase 1.

NT5C1B 2p24.3 5'-nucleotidase, cytosolic IB.

SPR 2pl4-pl2 sepiapterin reductase (7,8-dihydrobiopterin:NADP+ oxidoreductase).
rodor short-chain dehydrogenase reductase 1.

RDHL 2g31.1 NADP-dependent retinol dehydrogenase/reductase.
PECR 2935 peroxisomal trans 2-enoyl CoA reductase.

BDH 3929 3-hydroxybutyrate dehydrogenase (heart, mitochondrial).
RetSDR2 4q22.1 retinal short-chain dehydrogenase/reductase 2.

DHRS6 4q24 dehydrogenase/reductase (SDR family) member 6.
HADHSC 4q22-q26 L-3-hydroxyacyl-Coenzyme A dehydrogenase, short chain.
adh_short.5 4q32.3 hypothetical protein FLJ14431.

HPGD 4q34-q35 hydroxyprostaglandin dehydrogenase 15-(NAD).
HSD17B4 5q21 hydroxysteroid (17-beta) dehydrogenase 4.

HKE4 6p21.3 hydroxysteroid (17-beta) dehydrogenase 8.

adh_short.8 oxidoreductase ucpA family member.

RDH-E2 8ql2.1 retinal short chain dehydrogenase reductase.

RDHI10 8ql3.3 retinol dehydrogenase 10 (all-trans).

DECRI1 8q21.3 2,4-dienoyl CoA reductase 1, mitochondrial.

HSD17B3 9q22 hydroxysteroid (17-beta) dehydrogenase 3.

adh_short.10 9q33.1 hypothetical protein MGC10940.

adh_short.12 10pl11.21 hypothetical protein LOC158160.

[PO7 14q24.1 importin 7.

HTATIP2 11pl5.1 HIV-1 Tat interactive protein 2, 30kDa.
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HSD17B12
ACADS
GCNS5LI
RODH
SDR-O
RODH-4
ACADS
adh_short.15
DHRS2
DHRS4
DHRSI1
retSDR4
COX7A3P
RDHI12
ETFA
DECR2
HSDI11B2
WWOX
WWOX.1
HSD17B2
adh_short.21
adh_short.0
adh_short.23
FLOT2
adh_short.22
HSD17B1
HSD17BP1
DCXR

FVTI
RPL36
RDHS8
retSDR3
DHDH
RDH13
CBR1

CBR3

ALTE
HADH?2
ALTE.1

F45

11

11925
12q13-q14
12q13
12q13.13
12q13.13-q13.2
12q22-qter
13q14.2
14q11.2

14

14q11.2
14q23.1
14q24.1
14q24.1
15q923-q25
16p13.3
16¢q22
16q23.3-q24.1

16q24.1-q24.2
16924.1

17p12
17q11.2
17¢21.1
17q11-q21
17q11-q21
17q25.3
18q21.3
19p13.3
19p13.2-p13.3
19q13.33
19q13.3
19q13.42
21q22.13
21q22.2
Xp22.33; Yp
Xpll.2
Xp22.33; Yp
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hydroxysteroid (17-beta) dehydrogenase 12.
acyl-Coenzyme A dehydrogenase family, member 8.
GCNG5 general control of amino-acid synthesis 5-like 1 (yeast).
3-hydroxysteroid epimerase.

orphan short-chain dehydrogenase / reductase.
microsomal NAD +-dependent retinol dehydrogenase 4.
acyl-Coenzyme A dehydrogenase, C-2 to C-3 short chain.
hypothetical protein FLJ13639.
dehydrogenase/reductase (SDR family) member 2.
dehydrogenase/reductase (SDR family) member 4.
dehydrogenase/reductase (SDR family) member 1.
retinal short-chain dehydrogenase/reductase 4.
DKFZP564M 1462 protein.

retinol dehydrogenase 12 (all-trans and 9-cis).
electron-transfer-flavoprotein, alpha polypeptide (glutaric aciduria II).
2,4-dienoyl CoA reductase 2, peroxisomal.
hydroxysteroid (11-beta) dehydrogenase 2.

WW domain containing oxidoreductase.

WW domain containing oxidoreductase.

hydroxysteroid (17-beta) dehydrogenase 2.

steroid dehydrogenase-like.

i-86 protein family member.

DKFZP5660084 protein.

flotillin 2.

hypothetical protein MGC4172.

hydroxysteroid (17-beta) dehydrogenase 1.
hydroxysteroid (17-beta) dehydrogenase pseudogene 1.
dicarbonyl/L-xylulose reductase.

follicular lymphoma variant translocation 1.

ribosomal protein L36.

retinol dehydrogenase 8 (all-trans).

retinal short-chain dehydrogenase/reductase 3.
dihydrodiol dehydrogenase (dimeric).

retinol dehydrogenase 13 (all-frans and 9-cis).

carbonyl reductase 1.

carbonyl reductase 3.

Ac-like transposable element.

hydroxyacyl-Coenzyme A dehydrogenase, type 1L
Ac-like transposable element.

These genes listed here are registered as an EST on the genome sequence in the AceView
(http://www.ncbi.nlm.nih.gov/IEB/Research/Acembly/index.html).
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